







.* ■"// 4-^jJ^ 

^^j-C-LixJl Ll)*^ ^j*Jull--*>l e-lpj jl S-^J j-s^2j^ —1 

^ /^60 4.«-«J ciJ^j-jSOl ^j,i2-«L^ 4iji Oljo (_^jL>_;50l iL>-^l 5.1 PjJ 1 Ijjfe (3 < —2 

-,-^ < jl ^J_aJl l)^ Oi-l:^ ^1/^ L5^ 

-Up 4.;uii>-j jJa-iJiS lj_A (3j^j 4iji (3^^ l]j^“^ t-p 

oi pJixJlj 4.*.—4j*y g.L« ^^J-:>-li ^j7^2-«L:i“l 

jIp l 5^ 5j-JI>L^ j^ f 0^3 (3 Jj-^' Cl^ 

4j*y ^^y2ji[j^\ ^j!y^J>yL>- j^lj Ljfej Ol5^ W/^ *—^ -U^lj ilji.1 4.—J ^j!y>~^Ji^\ 


.y>- c3jjtj ^^JpLiii]! ^^'[j 
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.* -^-^ "// 4-0^}^]^ 

4.h-«^Ij ^j7^2-«L^l li-Up l 5^ Oj;l^( oljjliaj 5.L« 


338 ‘*-’W^ '^j^3 %98.50 ’>jSj l_~*s1L( j,-^/jv^ 1.84 (3i3 

. "k) jJt« 

. *%97.5 (3^ C^j-^SOl J_«*^5^^ CuJlij JIp J_pLv^ /^lOO 

%98.5 J-^ ci '^1 

/o98.5 i-^ L«J_iP cj kp>v.^jL\ 4_^L_«J1 4^j]^\ 

. j^( ji, X' ^ '^b 

. 5-U^^' 0^^' y* J-^'j 

. iOJl 5 .LJw l)| o-I_& ijJji.\y -LiP L_«^ 4.«_dJlj L«1 

.* 4j^j?^*)L/i 

yo Oi “byj *— CJ^ tj^ 100 *!!A^ IjJjP 0\ Jj-IlS L).i| ^tS’:zj^\l OjjJ^ Ij^b ^LiSOl L^yu —\ 

. bjy' p—^ JJ-« 100 Ojy 

i^iJJjjj s-U^i^ 0^^ cll ^ A^px-.dCj “2 

. ^y^3 (2i ij''^ ^ ^ (^jLubkllj 


jy^ 2 ^ ^ L« jb>tjij*yi oJj-Li>j 1-b^ o|^^:>tJixil y* j>^ 

oL«l-l?ddA>l 4jj 0iL« y''i ^Jp1j-v^^ (3 ®-^b,*^ 0iL>^ 4^1-l?dd*>l 

^cJl« jy^2^ (3j jb^ij'^l O^Jji OiLa D.D.N.P oiL<>5^ <jLj\jP^vJi^\ cj 

■ (Ji4~'^^ fib^^ ilr^ jy^^j ij^^ 
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• • 1 
. %90:2 

(j;L:>t-**^l] 1 -Ixj S-L« 

. 5-^ :5 

• ^J3 -6 

. jl ^L^-jJl i^IJj^PxiJl! olil ;7 
. s-^j -9 

. Ajl^\^ Aj>z^ii3J 

• ‘-r^y ■ 1 1 

. 4jijtL« ; 12 

. o^y ^Lxi^ ; 13 

. j-*-^ • 14 

. ^j^'^ yy :15 

. C-^UJ^l -btJ iOill 5 .LJw l)| 


.* -^-^ "// 

... pjj 1-U^ ^j^3 Cf ci u4>r^ ~ 1 

... (j j-« 100 W/^ “2 

^4/* ^ oiL« ^ ^-J3 c„a^-w*>1 —3 




... AjtlijJi (3 ^j 3 cy* ^y “4 

3jj>t52l so t.j^^ fj^ 

... ^^^LaJl (3 

• • • 3 tj^ so “6 

... 15 o-xi. g.L« ^ o^j.>sji^ g.L« p-i —7 

... jl jj2-*^1 a3j 1 ^ clJ-ii -b<j —S 

s-LjI i^lJj^pxJlj p-i JjJl^I oL)ti.5 dij'^yj oljfO ^1^15 3 “9 

... JLI;^ Jilil yL/^Sfl jjJJl Jl ilp ^ jU^ J^l O^J 
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• • • ^ jJu JJjO y''' 

^iJj^^tlil ^ aJ| Jjls^l ^jL^\ ^ L-*xSla ^ 130 S-^J (j ■^j'j 5-^ “10 

^ ^ s-LLI L^_L««^lj LaJ^ s.l^jjLvi? oL«^ t3jj l5^ Jj-^' p-® “ 1 1 



jUJl j 




. (^r^ cj“ 1 

• j^' cf J^' “2 

. jj^CCpLwW oJ_L ilji*l 

. 5-^' (j aL.«^J ~4 

• I—Aj^LxJ ^ —5 


OiL^ fcLll ^ 

l/^ ^^J-C^LixJl o-L« C- 


jJ1-LjLw«1 ^ C^^3 cJ yy o-Xj^ '. 

j 15^ o.iLLl ojjfe oi ci-w^^ 
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: zIjUII 

. %92, ijji jS^ J^15 

. % 100 90 Ji« 22,5 

• '5-'-^ -ijir* s'-* J-1-* 200 + ^y.J~-^ J-^ 6,5 


.* ■"// 

• f^) ^ 22,5 t_5=rU“J s-^j (j “ 1 

. ^30 ^ oLjtji p-® “2 

4j s-Ipj (3 jjjo ^4^' li^l clJjjfi^l -Ixj “3 

• (l/^‘ r^) 

^LS^ y/i Ojlis^ (j 6,5 “4 

oL^j^lO ^Ap oIp|^ ^ -b-Li> s-Ja^j OjJ^ OjJ^ JjJls^I A^ 


L-^ c.LL1 


A_a^ c„,ww«y {^y o-l?^lj Ajt^i 1-b^ tj^ 200 5.L^*yi -Ixj “5 

. y^^^‘.^>A^^yyS\ yJ^ Ijjfe O^^-LSl ^dP plp^l ^^JjL-*> 1 
• S'-'^b p-ij ^ ^ 1 6 

• ^ 3^3 dS^Ldi! oIj^jSOIj ^^J-*,«Jij oi ~ s-^^ (3“**^ ~2 

3 y^ o-lp ^^^ip c^jJl J-'-^ p-®j olj^^^%5 5-^' J-1-^ 100 “8 

Ji?jJL?^l S-LLI c_a52_«j ^^J-«,«Jtjlj jOfcjllU JJ^l^ yy-..>As>^ 0^^ ciJJjjj ^ jliil (^JLui?xl] Cj\ jA 

-Lxj ^ JjLv^I (j CU)^' 5-lP ci (‘JtI-^J-^' 

iSj^''’ -^1^ aJ^Jl?- ~ cj “9 

. L aJ^Jl^ Ij^i l)| aJuL-*> yJ> 5iL« aJuL-« 0iL« yfi y^Ji}\ 


7 



(3 ^-l?xi-_«jj oLjLj-jSOl oLJ-L-v^Ij oLj2.Jljl^^ (3 l 5^) jiLijJl 

. OJjJ-JcJ 0}^ (3j jJtJlJl 

; hjlkii Jljll 

. %10 jiLij Jl« 500 
. %60 (W^) J-^ 150 

. (•'-^ (j s-'-^jJ' (j jiLijJl (*^ “ 1 

. oj\j^\ ^ jjj^j ^^Jjcjlj IJjI —2 

. (*!>lta 40 ^y“ j^O bi^(‘■'^ -liiU- —3 

jjs^^\ i-Lj L«-Ujt5 3 jJl 5^1 (3 iLp OjJ ^ (3 “4 

• (^>" e>^' j 

4jtJwl d-*^ 4jLi^^ l/^ d^lj^ i-Lo jj^. —^ 

.* <J^!J2:^yLt 

. (3 i—d:^ i^iJJjJ oJj-Li>j aJm jiLi-jJl ap>zj\j —\ 

. 1 0 ij"'^ L5^ jisjL* 5.L« ^l-l^xd-oL 4jLuiii^ jiLijJl J^y ~2 

. J:^\ jl 100 J'^ 4_ajL_«Jl d^L-o-^Jl jj/* 4x5^^! 4.^.->.S^ — 3 
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, ‘i ^ 

(^JlJluj aS^ ^IjJI JjJJu^Jl O^c^ Aiji jjlajjJl 

OjyL^ Ajtia^ l)*^ lJ“^ (^LiJl (3 “'■^-‘^ l5^ 

ji (^^1 l 5^ 10 ^ IjiL^l i—L« J-*J ®j^ aJlxiJu^ 








^Ls/? ^ oilil oJla 




^ oiL« 4jj.o_*^ L« jl ols-L* 5iL« ~\ 

. L^-*^ ^XS' ji oiL« '^-'*^3 

. s-iii ^ ^ ^^1 ci ®-^ (^r^ 

L5^ ciJjj^^l C_a5C_«0 O^j^T C-^^J fj^ 

oL^-^ ^j*v5Cxj (^Jl3 iJjL Aj^l 4j*y ^^J-PLj1i] 1 UrU jU5x_Jl ^-iP ols.L« ^j^2Ji[j^\ 

^iLxi.! ^j^2^[j>- 1,2 ols-L* -l?^lj 4.«_«J L« (3 Oj^X ilr* Jj^j 


. ojI/^' ^ ^^3 J-'’^ “4 

^j^2Jl?x1JlS L^-JlP ~6 oljo ol^jJu Oj^X JjJlS^I 2>yO jJilL) -Ixj “5 

• uy*yi ®“^ ^j*v.<»-*iJl (3 ^^ij-—•" jl ^jis^l 
. s-LLI oLJlp Li^Lip l)*^ o^LLI oLJlp s-LLI oi -Ig-^*^ 
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. ^LJl 

. S-L^ 


. ^ -A A 


' .^uL^Jay/ 

jljjdl ^Lw*> ji ^Lw*> ^< 5-^^ __ lijfo ciJJi Jj<j aJl5L) ^ ^ jv^LJI __>lj^l 

. 0^jJ>tJlI^ OiL« oj_&J 




10 o^lLi __’1/^^ __ c/* y^''' (^r^ 


. 


^lLi (3 
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bj^f lZ-^IJu I 

-LoJCxjj L^j-a ^y2ij^ ^1 Oilll jjj ^ %10 1 (j>; ^ aJ-o-C^ 

. oljfujl! 4 .v2Jl?xX-_««J.1 4Jj|^1j lIjJjJI 4jJ^LLI lIjJjJ J^LLI '^Jj ^j-v2^ 

.' yy 

jl O^LLI 1 jj:^ J^lll '^Jj j;;jp __’!y ~ 1 

. ^JiLs^tjLa o3j-*i2^ ^.y 4Jl1l;>bjl« jL>tj^l oli oLw*>Lw*>i ji ^-LaJl yy 

^J^kl-_«J.l ^JjSxji*! L^Jl5s-JUj Ajtiajlj (^jJu ^ J-v2^J J^db® —2 

. a^uL^ (j 

. 1^—*’1 ciJ-o-^ 0^^ oi blJ-;;^ 1 j^duiSl 0^^ oi • A]ij^yL« 

. t^ilp -3 

. J-<>-*Jl! —4 

. c5-i^ “5 

. ^-l?xX-_««J.l o^LLI Aa^>^ oLdbiJ^ ^jjj pU -6 


s-LLIj ^ ?^-^:Ul' ( 3 ji ^ 3 ^»x_d.l ^ oljj^lj j^LLI ji __^ jr^iaJl < 

L_-Jjjj s-lil A*o^ (^_54^ ( 3 ^ ^ (ij^^j iMyl ) iMyl ^3 a^-s^j 

5 .LL 1 :U 1 ' j^lj aJu>_xJ 1 5 -L^I J-xj oy^tllaJl (3 jfuU j^ s-IIIj o(;i 

^ j;;px_jdlj 5 .LLI Aa^>^ ^ ?^-^:UlU (^jJl g.LLl '^J^3 

jfd 1 aJlP < josx^l J-xj ^ LL^Lxj Lj* g.LLl ^yA A^LJI A^^j^OI 

bJy^^ yy 1 ^L^-U*y 3 4_Ju(^ ^fSj yy 

. C-^ljfo (3 AJ^y 4^J->xJC-_«Oj aAJl^^ 4..v2Jl>xJC-_«0 5 . 1 p ^1 (3 ‘^--'-*^ 1 ^ - ^ 

lS^ iSj'^^ 5 .LLI 

... AS^V^ 1 “2 Oj^ :U 1 ' ^ 5 .LLI 

. . . yL^\ j ^1 Jt- -XaP ys^\-^ \yyij ^^jOsx.aXLS 

. ^Lw*> < 5 j_L .ijo jiiiJl 
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. IjS^j j^duajl 

.' V/ La! 

^LJI ji jj-oJixj Lj-SC^ oljfo ijjlJl ^ Wj^ ^^3 Oj-vi>Up ijjlJl l5^ cJ^ Lj-SC^ 

pj>xj2Jl __'jjj c3j-w*> oljfo LstJiJj ^ ^3^3 Lu»-? jJl® c-oj>S^ jJ^ 

^jioLJw jl l5*^ C-*jj>S0i {_^_)^3 y ijjLJlj 5 .L>JlS aJlo-c^ 

. A^Jls}l\ (J5 S-LLI jO»x_0 4_Ju>_*J 

. s-L^ij ijjlJlj i^iJjj^l ^y2^[s>- (j ^-bkl-_«J oilll ojjfe oJjLiJl L«1 
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. oijfo /^75 

. ijy>z]^ /^15 

. jjL/?1 CU;j^%10 

... ^jLJI (^\ yb- 4jt3l.i o2>L<i J£?*>lii“lj ©.illl oJjfc 

Al^Sy (3j ^ ^ g aJucJ^ liLww LuJ6\j -lij a[jl^ 

... oljfuJl jJ_P ^^JjtlJLj jl ^^:>tjiij l-b^ '^[j>~ oljfuJl 0 Oi 5iL« 

! t_5^J Aj*y 

^^^^ijjJi oijfo /^80 

ijy^zls^ pj>t3 %20 

. AjL)tJi> (j^.iLLl J^Jl^ 
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JUjl 


... y\sj (3 o2>[^ -bji 

o.iLLl oJjfe ^L-yi? (3 oljfO I LajLww LuJ6\j -lij o.iL« 

. a.jl (2) ^>1 


^6^4 

* 3 '^^' "^3 


s-U J-a 96 (3 (3:i-3^' “43' (^ 4 ,^3^ %4 }^J “43^^ Jj^ (1) 

^^Ji2i-« s-U j-« 94 (3 p-^t- 6 %6 }^j Ji\ oijuJ ^\ji Jji^ (2) 

\j^ -bji l_,aJjixJ 1 ^ oljfo Jj-L^ l5^ “4J' Jj-'^ i (3) 

. 3 jia^l s-lllj J-'-^ (4) 

. . . ^^jj2-w*>i 3"'^ 1 -LLC- 

... "4J*^' ^ 

. -^3*^' 3-s^*>Ul ^j!ii2^\ y» ^ 

^-4_^L_La 3'.'^'' 1 jjfe 0*^ joftjiill ^JlwJuv ^^^5*1x 1) oi 3^4^ ^ 

. 3 3 L_«3-1 ^JT-XP 
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; oljj^l -Ig-j^^L:?- 

160 

. oji^ 108 

• c^j>5^32 

^jl^j}\ L«Lc ^ i ^ t3i 3^ <S^ a^LJw olj^l 0^^ oi ^jJij j£?*]Aji“lj 

-Up 34/^ lI^-1:^ ci-*3jJ 1 i3 t3 cy* 4/3 ^jpLv^JIj ^Jjt-v^j ^Up oiL« 


. jL>tj2J*yi 


2 oijuii 


.* ^UJj^i 

. oijo %85 

. l-U^ Oy>z]^ 

. 1 0 

. jLjjtl-*’’^ OjJfeL^ 

. (3 t3 4/3 ^^^pLysJij ^*-.■^" 4 ^l_-_>“ 

cl>^ 
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OlJU 


j ,, Cj^ ^ ^jLSOi ^Lvi?*yi ^jLSOi Lw*>1jjJ1 

L^-JlP j 5-^^ (3 ^ ••C-^^1 (3 ^ tj"'*^ LjL^i C-JLS^ 

j ,,^L>*yi ^ mmAjjj]^ ^JJl^ e-lili cfJJ-iJ •• 3 (j’^^-^' <jy. J-^^' ,,J-pUxJ1 ^ 


l^jJij • • i —^3 **tj'^ ^^J-pLiii’ ^jLSOi ^^1jj31 j **fj" ‘3''^^ ' ‘^'j^ 
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OlJU 


. "^3^ "^3^ oil-* ^ I' ^.c-Llv^ (3^ ^“' 


*J Oilil oj-A 


.* -^-^ "// 

... 5.l_u]lj ol-S^ 

. . . __>1 j-a S.L* J^'i ^ ^j-aj jl-J' ^L/3^1 L^J-Uj 

4.Py**jL! Ioljo 0^^^^ ^“^^^ j^lj 





; jf^f 
. 01 
. 1 s-L* 

J“^ ^J^\j>- >l-bkX--*>l C^^- 





. jd 100 50v^ 01 

• y^ 100 _5^ y-^y'^ 50ij;i-=rj-'~S^I 

• 10 ji 5 0j.<^i 


... 50 ^ j-'-^^ 

. . . 1 S-L* jfLo-^ 50 t—’ 

... oiL« ^ ^ 

... 1 S-L«J -LjjJ^ L5^ L^-'i-wv^JJ L)J-->-;;^^ ^J,i2-«lj^ ^ t —> 

• • • 35 -^y ®j!/^ cj ^^J-c^lAdiS lijfo 

... li-^IpL-« 3 

. . . 4_«iLj ^ \ .y .i lI!-^L)^^Jj ^IaP OiL* 

lIj^^Aj aJlo-xJI ojj& C^-^Lf^ s-L« C-^ L^Jl*.«Jl) 4.«-«jfd.l o^LLI L^-^ Ajtia^ 

... ^^j^Lalll s-Ipj ^ 

... >^JsiA 

... 4jtJw*y ^ g y<J 1-b^ 4^L,«^ o^LLI (wA^ l)! 


^yLy^sJl ^^j,^L,,£ 2J^I 

j^J HC2"0"C2 (j “1 
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KESTER 197 -196 --- 3(2COO)CH3) Jji, 

FEZGRTALD 220-210 

-Up Oj-i Sj -U-.-^ jjo —2 

... J*!A^ “UJij (“1/^ 1.5 s-|^^ 30 -Up 

... j^i ^-Uv^ toJp ^L—_?- 

3 -1. 3 C02 - 2.44CO - 2. 61 CH4 - 0. (CH3 H602) -up juji 

MURAUE 63 C2 H6 - 0.23 C4H4 - 0.47 H2 - 0.96 H2 O -0.47C 

K C CAL/MOLE 21.7 -u-.-^ jjJ 

K CAL/KG 1357 ^ikJi 

M/S -0.92 G/CM3 3750 -LLC- ^S' 

M/s — lOlSg /CM3 5300 JUp Ui 

. ^ 1 y ‘ ^ Aji!il..W^C_lal U 1 

CH3 - C - CH3 - H202 HCL (CH3) 2 COO) 3-3/2 H20 1-0.29 - 3 

1027gm 


'yfy^ 


bp - 56 c,b,20=0.75 ch3 - c - ch3 d^H\ 
h2 o2 %3 

. %99 >s7 J\ 3 6/3 6 (hcl) 


... id Jl. 500 e-lpj (3 ^ ^y 10 jJ_Jua> aLj-^I^ 

... %30j^ -^-'^ijii jd y> 30 

... hcl^id^2.0 J^i J1 
. . . aIJ.5 15 0-LL 1-L-:^ g.lp^l ^ 

,,, Lm.<_v3 Ljwma’ t s L) i >.Cj^ • * 1 Lp L) i >.Lo AiAbd ^ 15 -U, 

.. s-lixl^ 1 0 . 5 LLI 3Lv2j2j1^ aJluP l^JJ.5^ 4pL-*> 16 0 -^ .lijfo 

10 1.0 c3L^ iS aIl^L^ liLjfe 




pjjj -ixj o^LLI o^LJlS jj\]2s}\ ^1 ^ 22 -Up o^LLI 

. . . j^ qp\^j pJt^ (3 1 g U*.^ pjj y Jp clJJij ^ ^ 

.* 4J2j>~*)U> 

T.N.T 5^ L/^ ^■'4^ -L—5jj;U OiL« _ 

-L—5jj;0 /^SO ijJaJl Ol^A^_:>tli 1 -Up OLy2-U-JL--i.lj ^-U>xX-_-j 


20 ^jJlLj-LI 4.^,-jJIj ^L—Jl oiL« ^ {^s^''^j s-^j cj -U—^Sjjo _ 

l/^ t-5^ o^LLI ciJj^pxij L^.^5 s—j ^ -U—5jj^l 4.—j ^LLI 

. ^Ll ‘^,j^ uy*yi. 

4-aj^-L jJI oUjfcj ^^J-o-xJlS O^L:^ l1JJ-1j l)j-L! 1 5.|yLv^ 4 .Jlv^ 1^ tj"^^ U^i = 
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Oj.JiS' (Jiljtj \^*/^ Jcs- j^. h2o s-LLI oi i-L-« l)| 

h2o2 0-UP 


.' ^ LdJ ^ Ix^ H2 02 0 ^***^5^^ jyls.^ J ^J^^)>JtJj 


. jS ‘_‘o J^ 1 aS^Lj-^ 


“J uyj3J^ ~ 

. ^l.>-jJl jij'^^ c3>^*y aJ^^I — 

40 cji-^*'-'-*^ ‘^lxjP^ 50 




^jjLaJu ^ c—-..a.! 

... oj^-jSOi a^l^-jJi ^ ll>_c- ^ (3“'^*^ 

... d)^%i\ ojj-w*>LLIj jjJjjjUJl 


5j;;«^Jl Ojj^LaJlS !,_. S"H^i ^ 1^-^ -Ig-sLiJi jj — 


.* y^JsjZzJl ‘^L.Za.P 

... ojjjLaJl (j (%35“10) ijt^' (^T^ ~ 

OLjiSCl] 5 .L«j L5^ S-^J ^j-w«LL1 LSj^ ~ 


... ^lll 


... ^jL^l oj^u^SOl ^jjLlll Lg_Lj_L^j 4 .,.<Jl!1 ^3^lJiJ — 

. . . J^Jt-s^l ij-^^^"^3 jiJ''3^''' Cf* S.|^-^l ^^^^jjix] — 

^jjL^l cli tj"'^ L«-Up (^jLiSsjj j.=>x.^Ij 5.LL1 1-Lj c3j-w« — 




... (/o98^ ^ 

. j;;^ 1 jIjI 5.L« Ojyt-V^Jl 5 jiJjLa!1 L«1 
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: jljll 

. %36 (-bLAjJL«jjjiJ( Lizjl tlr* 490 .1 

. %25 j^" (u^^i ^ -L^ t3"^ 270 *2 

; ^jiLd! 

[l]4NH3+6HCOH.> C6H12N4+6H20[/1] 

. ^ 137 ^Lll 


.* ^jJsJi 

• l)*^ jj^L^jjjJl c3L^ 

-L,«uajj t3jf^ l5^) a5s.«^ (wA-yi^ C-A-A:^ ^ oIpL^w 0-IP 

^lii ^ O^LLI jj-g-W ^c3j^ Aly>x-^ iJ^^-3 

i-_^-1l1' (wA-aj 4 5-Li> tj"^ s-Lj! JjJl^I l)jJ J 

(3 4jt^^ (wA-A:^ l)1 lJ^ ^ j-g-Wj ^jLjI:^ 

4.5^1^ ^A^J (3 ^ t—A-^ L«-Up c (wA-^ oy (3 ^^■:r'^r^ 

• 0^-J* 1 

, 3*!^^ ^Lw*> j-^-v^ 

Oi clJJjJj j|^j.<(-l--*>I j 4j*y ^JlP l)j-^ j-A LjJ 3^^ L]Ip 

CaIpLww O-IP JjtJ clJJij 3 3^ J^''’ oi 

p-siJl j3 L/*”^ 4.>tj|3^ c3^ ^^jA (wA-s^^ 

• 4^ 

JjLaI jJL^jjjJl j^liajt]! -Up ^Lv2-« (3j caLJ-U-v 2J1 ^3 o-^j^j-^ 

^ LrU2«-M.—v_Ll 
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jyis^ 


: jujMl jijil 

. (iii-^aJl 1.5^-A 
.' i^^JsJ/ 

0^ -L^-l 0^ yy^ y^ 1 

. 014 ^^ ( 3 ^ jlj 4 ^ i *'i^j (tj^ 690 4j£3lS3.1 

li^i j,->tJ-( l-t^) 140 La y’^y (_j^ L?^ 

. (y|j J-L» 10 jl -^jj l-'-=r 

4Jlj-^ 1 oJjfe i)j^^ ‘" -V (25“20) ^Lr^ 4^jJ :>jo Jjis^l iJyl 

J^jix^l^ c ^ 4jtJ^^ (^1^ ^1 -L>xjc--wIj 

L_-J i-lJ jl (J^ W^) (j^ •MjJ^ u^ ^ 28 p-® J-v2JLU S-IPj (j 

5 .LL 1 (^ji3^xd jj^jJlS^ l 5 ^ *!!A^ tj^ 20 “Hy ^ tj^ 70 


. lj_A Ct^.---w*>|^ g.j-L£^ (^i 

__’J-^ oi ^ g ^jJu -li^ __’J"^ L5^ J"^^J jLj JjJl^I jj;L?x_*,«JCj p-i 

. (plil ^ ^ Jib S--U' 

oJjjO p-i 4.j^jJtjl ^1/^ Ajs^jj^] 2>jU oi jj-b^ “bjV b)j-i 0-l>-jJ ijO JjJl^I IJjI 

. (3 

^^Jlp d-J-v^^ LoJlS^ J^ ^I./^ l)LS^ LoJlS^^ d-^J^J-S^ LdJ^Jj J-1 J^^Jl^I 

. S-b* b^J-w-^l ^ ^LdJ^J l^JI ^^jJ» j^ 1 4_,,o.S^ 

ji bj^jij Jb« 100 (3 20) -b“^ l)13l5l!i ig:.-db^ii| y^''' 

. b«-**J 4^^ oIjijJlS^ L5^ b^->t-^^ Oilp^j b&JjjO ^ ^t, _>jjj 

oiip|^ jo»x_d]j obJjtJb oiip| Ldbi^^J^Ji 4.^.->.s^ Lsy^ 9^8 J^^Jl^i 

. 41^ ^j^2jLj5dD jl 
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^< oJ-L 100 ‘^j'\y^ cj oI^jJlSOi 

1 ^LaP i3j^. ^ 0^^^ L«-Llp, ^ ^ g . jj^, Cj^^ 3 L^h -s^ 

.JiLo cjL^li L,i2-«L^ l)LS^ 'L 32 ji[s>- 0^^^^ oi 

, j-g -^ jJajj-a s.L« ^l-bkX--*>l i^lJ-;SC«l 
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/o25 ^ c-^L^Lai!! t-^ly —2 

%90 j' %93 “ 

%10 j' %7 jj4^ jjv “2 


%62 — ] 
%3 “2 

%27 i^ C-J Ijfu — 3 

/^8 4.0-c^Ij ojLiJ —4 


%70 “ 1 

%30 uir-~^ JjV “2 


% 32 — 1 

%28 cj\fi —2 

%29 o*!>L-5jl —3 

%10 ^-4 

%1 ^ -5 


: JjS!' laijtsi\ 






: iJb^S 
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: iljUll 
• (3^J (*1/ 5 

. %70 

. %96 jSy* (J-^ 50 


.* ■"// 

jJji\ aj s.lj')!l ;>* J-L* 35 oi-i’l (*1/^ 5 (_^U-J s-^j (j “1 

t A^i 45 (3 i 3 i_?^^ Jj^ ^ji.<J-( (j (3^1 

j_jip J_4^' J-* Ji-* 50 (i^'-=o ) j~'^ s-'-^j (j “2 

... Jjls^l 

l-l:^ l) jJiil ^J-pLilllj c ^J.pLjix]l (3^ o^ji^ ~3 

..1-Lw^ 4j.^ oLxj*yi 

oj_A oli l)jJl!1 4JljL« jl 5.5L« --^ lijjl “4 

... 

^y>- -lij 1-b^ 4_<(-f^lj oLl-JujJI 0*^ Ajj j-s^2^1 —5 

^ cj i—^ (JjJls^I l_,-w^ Ajtia^ ^ 

oLl-JujJI ^' AA^^jJaJlj oljj.<Ju2Jl ^oIjj.<Ju2J1 ^ 

5.LLIj IjS^ L^-L^-Jl) iS j^''i c_a5C_«J ^ s-LLL) La^j-ojl) ^ oL-^JijjJl ^ j-s^2j^ l)^ c_-J1j-2iJ1 

ojJfcL^ AjajtLa < 5^ 

.. . 

. iSj^j^ jJ-v2-« (_^i cj t—^ “6 


uUyi c:^U^i^l 

l 5^ clJJjJ jJl4“^ l5^ jJl4“Ij __Li.^-1:^ ciJjj^l _ 

. ^ 

. 0^*^! ojj& lu.:^?- oL«L>.5^^l-l?xX--«lj L^LijjLw«l a^Lw« L^JlS^ _ 
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<3 ciJJjJ 5.|^A1 3 J^'--^^ <3^y^ Cl--J2-v^i 1S| _ 

(_^i jl 5 .jJ- 4 ^^-aJiPi jjLvi?*^! 4 Jl>|^1 3 s-LjI C-^Jtjijjl _ 

. j;y*,i2J>tl]l S-LjI jL>tj2J*yi 1 4J^ t—J l^ 

. j;yt,i2.>cjc] 1 4_Ju>_P J'- ''^ (^3^^ _ 

. (^JJl^j ^^L>xjJ1 oIjj-o-U JC-jlj^^.*iJu2Jlj _ 

L^-iiij^j L^_>-j^l -Up L^-Jajij 5-^ ^-^1 I— a^L:^ 3 ^^ c-jljj-oJua]! Oji^ l)! _ 


lil U 


iL>tJi)l ^ 3^-3 a^L—^I ilji.1 s-llli s-LL^ 3 ilji.1 

* ^-Uv^A. 
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L^l -L^ jjjLJI 5 .LLI (J 5 ^ g ^ 3^ d-J^ 3 — 2,5 a^ 

. .. (j;L?^-*d] \ 0 lSC« (dIj 

a]2^\jJ 4.>di2Jl (3>^^ p-®J cj 4jt^ ^ ^3^ U^33J 

. dS^Li’ JT^ dJjjjJl 4^1 ^j^ 2 J>tj 2 J pJ 

. A^jjjJl >L,«>^ c3j— *> ^iLaJl cj A^jjiSl >L,«>^ 
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... l) y>z]^ j^O '^bj'^ cy* 5 

... oiL« (_j\jiLLl J^Jl^ 

... (3 ^-bki-_«J 4jj.o_Li> oilil oj-& 

. . . 4.j^jjtL [j£j:>- LLjI^ ^j.<JlJiJ1 1 3"^ 

. . . 4^L_«w^ 1 0.iLLl 4 jj.->JljJ1 \^9 ^/is (jl 4_JL)1 

• • • t3j^ ^ 4, * ^ ^j,i2-«L!^ ^1^3 

^jp-zs^] (3 ^ c3j-w*> . oLljtjl c3j^ (3"^^ cj 

. J-:^1jJ 1 3 cil 3’"^' 
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. g-LiJ 5.LJ1J c3>^*y^ tj^"^ ^ Ojil^ jV-^j>-\^ — 1 

• i^ 3 ^ ciJJuv jL,i2j!^| —2 

• J^"'’^^^! ~3 

. 1^:L' 1 ^jp-z^S 4_aj^jJ^l o-Ijfe —4 

. olllji jl oLjliaj (.j^ s-j-^ (^^) 

6 C-Jji 9 i^.Ajtlj oljjliaJlS^ ^jj>K_Ju^ oLjliaj jL,i2j!^| —7 

. l-b^ ^ 


... c.^-^ l)j31jl!1 (3 CA)^'''3 —1 

... UfeJjy ^L,«^.<JlS i,iJJu*Jl j-«j e-j-s^L jL,i2^j —2 

U&jOftjij o^LLI aJl?-1Jj 0l ijj^ji.1 jl s-liaP oj^Ju^ a.>b_ 3 Li.jl-b!^| —3 

A_aj^^ Ajtia^ jl jJl i,iJJu«Jl j''^ Oj-i s-j-.^! jl JLjJlSI (3 A.>tI5 “4 

. ojo^xjij ^oi-btiLl LiJ-L.«Jl “5 

. ji A.>tI5 (_^i ^-Ip t3>^| “6 

ol^ L5^ ciJ-L^l L5^ Aji^Ls^l Al^ l)L^ 2.1 ciJJu«Jl J-«j ^3"^^ S-Lii^ “7 


^1 -Uj Aj*y A^liaJl ^AP aJ^jL^I ^ oLjlia^l ctJ-® —S 





! ^llll 0-ij^ Cl}^ ^ Oj:>vJil^ 4_Lj3 

. NITRATE DE POTASSIUM ^ ui/ 98 ^ 

. ^bj^l ^ 21 

. yL^H\ 12 

(3 ^--^'^■1 ijij\jA 10 ^ ^ ^ 98 o-LoJotLlj ^Lill 4_«.«jJl 0^ c C-^I^ ^ 

4.^_o.^Jl 5 0-XA ^ o d C l-AJjtJ C O^LLI O-XA \^\j^ 980 

. ^^^^ijjJi oij^ ^ ^\jS^ 4900 5 ^ -1'^' oj^^s'j-Li oiili 

21 0-LoJjti.l^ 4JijLi]l 4.«,«jJl tl)^ C J dl 

4.W-J ^ 5 o-Ij& ^ocX C ^ C 10 d*>1 4.^,o.^Jl ^ od -a Jjt) 210 

4j 1 L«1^ 12 0-LjJjti.lj oLill 4_«.«jJl l)^ i jJu^'^\ j 

4.^_o.^Jl 5 0-Ijfe ^ (\^\ 120 oiy 10 4.W>^1 0-Xjb ^ od -a 

. ^\jl^ 600 o[y>tixll ^ 5 

La Ql-^^ jj^ c3 ^'.’^'^•^ iil^ixl 0-Xjfe L^_JlP 4.^_o.^J 1 ^-jJT C -LxJ 


4.;^ JjJj^j ^jJlSIj 43u>_xJ L^j-si2^ Jjt) ^^^S'j-Ll ilji.1 

(3 co-l?^ l 5^ La^Lyi? i^iJJi Jjtj ^ .oL«1^jJl^5 s.IjL;I-«1 o-X>- 

-t-^-^ tj^ tj"'^ d-lxj \j^jt^ la^l ^ 

. ^jliaJlj ^L^l (3 Li>Ly2j| 

.' jljJiloJJiij 

^ c J^' ^ ( t_5^bj oljo ^ 

4.3-Ij OljfO ^ C L5^ s-lij-^l 4.3-1 jj;dx_*dj 

l) 15^U^ clJJi -bt) c 4_1)L*J1 l 5^ C-*jj>50lj 

4jt^j -ixj ^j^Ly^Jl 3L>-i| i^iJJi Jjt) c a52-*>Ljju ilji.1 oJjfc 0^^^^ oi 
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_ _ A]2^\y> pJJ a]2^\jj jOfsjlx]! t 

V^J c " cli ^L-v2-« 






j ^LL?-^' j^yL_«Jl -L^ (3jLls> ^--,^-0 (3 C-Jl5^ j l-b^ o^LLI 


. I-^jJlLI (3 0-^^^ 
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; hjlUt jljll 
. ^ 600 
. jlgSl l jLLI ^ yS 1 

. %35 iy^-^ 1 

. 

. '_^ C^^} i-^-JiixL! obi 


. . . jJajlil 5.LL1 (3 *:i"^ 

. ci j^' ^ 

. 85 ijj^ ^ L5^ clJj^pxlJl ^ ^/7 <» j-l ^ 

c„a5s-w« 5.L^*yi -ixj lij^ ^j-^jfullj i,iJj^jj>ti]l oj_& (3 ^^ 

. 85 oj'^ 

. . . S-^J (3 24 La-Ixj 

. . . l-b^ JJjLJI 5.LL1 ^^jj» yS 1 (3 AjtiajJJ ^ 

... ^j*s.->-JiJl (3 ^3^3 A^>x-Jwjj ^ 

... o:>\l\ ^ ^\j=>r 600 L^l^l ^yll 
. . . 1 J-^ tj^ tj"^^ ^J I—1 l)^ Li 

. . . AjtiajJj p-i tj"^^ C-*.>x_;-vi?Ij oljjJiJl C^15^ 


.* SjLII 

• Jl 

. >-_^-1l1 \-i y\sj 4^T 

• JjLc^ 
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oilil {J^ 10 dl 5 jj-* oj^l ij_^ oilil jLiS^I ^ 

Jl -X^lj J^Jl:*- Oj-i C.5^ ^^^Ju«Ju«Jcil L>^^ jL?xJlj*yi 5^ 


^ii)( (j 7500 J-iL*j '-*, t3 t3 
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. LLIs-JlJl! Jj-l?^ jl Ojyty^ Ojbftj^ —2 

. ^jJ^j-v^Jl “3 

. J -^ ^^1 “4 

o*]Api ilji .1 ^ 3''' ~3 




.* ■"// 

• •• (3 jjj 3 “ 1 j fj" (^r^ 

4.aJL»L)j ^ 

• • • (“^i-^^vaJ' ti|^l 




' aLjjsJI 

^ ^^j-f-ljitjj s-LLI a^ c3j-w*> aJuIcJI L«-Up 

. Llii-Jw JjJ3“1 ji ^L>b3“1 jJ_xJl (3^px^ |^L:>tJL)l ^^:>tjiL)j iJjfej 
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-LJL^ o^Lj* JjJ-Jc j-^-^j s.1j-l! 1 Aiotj 

... ‘"■^ Lw-w 1 

y^y 4..-^ liLjjcpl __>jjj c!-«^ ( oLjliaJl 5.L« ^ ^ 

.... jJl J-JL^ jjfc Ijlp ^ J-JL,^! ^^J-pLiiijj ... 
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__a3j 1 pl-ipl iJjfe IjLj ^3 j_aL^1 a3j 

; lj_A ^^jj» L,i2JtJ . Al--«Jlj __>llSOl -L,*2_L« j-lxJl 

. ^^^;^>_:>Jl! cL^-JlP Oilj^ . 1 

. ^ci-*isJ-« oil-ip| ciJ-iSOr cAii?L^ .3 

(T1\'T) 5^jj>sjixii o^lLi jjs^ijJi ^jJlWIi 4_4.<^So ^ .4 

. jJ^Jl! d-oLL* C-J^-ip ^ 

. L^d« Lo.^ jy^ oAp 4_<(..;>k_>- 3 *5 

4_i/a L« LJIp^ L<^-L>“i ^(^jOuLi .6 

P^l j;;^ 4 j^_JLo L5^ OjJ^ L«i L)*!!Ad(-3 3 


5.L«-IJ1 3:4-^ 


4^! \ d4 


'l^>x3 




joIj o-d^j Jl^\ ^ ^ J^iUll jUJl .7 

. Oj-o-jd I-^U .>?" ji 3“*^ cj 0-^-^ 4.4^*^ 4.4^1j ^ oUlj 

. j^JjfeL:>K_<jLS 4Jl^_^ 4.4,«^^ ^1J-L1 4^7^^ tlr* 

8 cJ Cl-Ju>jd-4>1 l3^JtJL« 3 ^^^S3_Ll LdL;.O.^Jlj .3 

. L^Jipljij -b<j djlpLw4> 

. ^Jbkd^l ^Js- dJi^b- bl d*^ -^'-^1 4L;^„ .9 


. J^Ap*)!' 'L^i^ 4^L>-j 3 -^'j-^^ J-pLii!l j_p ^jdT 3 ^U“' -^'j-^' • 1 

j_4,«3d3 _4 p jl ®j-^ ^l4“^ oj.^1 Ct^ ^-l^ddJ.1 p-lJ 

j^j-SdT b>^. 5j_^l ci---*dj djjjLp L^JipLjixj 4_^>dL« ^Lblj 4JuL4^1 ilj_Ll blrdj •. < i g ->?*< 

. cLa^j- 4,«31S 1-b^ ^l-i?dd>l 

i,s^3J ~ dis>ld« 3 c3jj2-d 3 cj jLjjtdol *2 

. ^ ^l-i^dd-L jl jJlp lIJJ^ bb^i s-|d^ ~ 4^L50 i oL^j-SOl bJ-i-i 3 

-Liljtilj oLu2_Jd-_«J.lj j3^3 L>d_4^1 j3^3 o^'''j^3 3 d^^^ 4jLt«l d-* *3 

. ^4^b- 4^^^SCbl 
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Ur. lili oljlkUl J^b j dUi jSo: vLr^l jlkUl j 4^1 .4 

. L^Jii^ e-Lijl oi|^ c3LtjcS^l ^-^4^ ^jJ-Ll _ _oi L".jijLWli 

• ^j^' 

LLLjclj^Ij ^Juli ^^j.5CiAl (3 ^ 14 ^ ilj_Ll oi 

. l^;.lipLaJ ^JniiA 

. A^jiLa ^ tjU:a pLjl ^jj''^ olpl^ '"! 


: ijjlkll jljll 


ol - oil - « j - « ^\j -:^ 750 -2 

. potassium permanganatef^t^Ji 

4_jpIjjJ| ilj_Ll Ciljj—*,£ 2^1 j ^^ 

. 5 . 1 ^ 

potassium c^i:i>Ji ^ ^ 1 ^ 750 -1 

^j_c- ^ o*>ut ^ ^ Jj-v^i . cyanide 

jU ^ %80J*>u ^ Up Jjw^i . add sulfuric >^>1 jUiu 800 -3 

. ojL^l 

. *v4-L) 4_ajL*Jl c-Ji. 

^ y' 

jfL-iA^ 250 Y^ 4jt_^ 4_^Lj “4 

. a^UlSI oLjj-Jull 

. 4_ajL**Jl —’~l 

. 4_ajL-« 4J&^ J-«J —6 

AJii L**J 1 4_Jjt] 1 *—' U^J~^ J J — 9 

Lj 4jt_*^ 4_^ii (^ji—ii^ oj_^ “8 

. 1 i IgC 
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oiLll ^ oi-vaJj cil -^^_5 Ct^ 

2_luli j ^bll :>ip.l ji (TNT) 

. 1 ^ ^Liij t Iax—« \^ 


Nido 

'■•ch* en(*n «o poW 
Dry whol* mnk 

%^ 


. Jjj - 10 



•>'4^ 


* 


^ ^J,i2jcjl 4..*,i2JtO ^L>-jJl J(^1 ^ 

Oj-5^ l)^ g^ ^J^LLaJl *^Lc .2 

(3 A4^' i-L^_ti oL^L^-jJl (3 ■^j-^ u>-!j ^ g") ^^J-pLij ^j_*J 

. jl^' 

-jg-i^j-AJlj ^ jj^JiaJlj 4 _lJj 2J1 J_**Jj ^LLJjaij ^cJ2_**Jl ^^j-A ^^ ->^ 11 ^1 (^1 .3 

3 5j ^ 10 CjL>_*3.1j .4 

. j^- ^'-^" (J^c-liaP 

-laj^j-JLjlj — U — ^,^*- ^ g ^ * < -Ig-Jj ij 4 _JlP (3 3^"^^ Cl^ 

. L^JuL^i ^.*.->^1! Sfl^ 

. 3j 3^-^^ u;i-! ^uJlp 3‘ji-*’^ AX^ d^jS' l)| .6 

. ^^bti] 3^-^^ i3h ^3lp 3j-^^ 3iJ .V 

3jij-^^ 3 h ^ 43*1] 3-! .8 

• 3h oLljjjJIj 3^311 

. L^-3p 43*J1 ^LLj-p ^1-3 ^ 3j-^^ 
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V_ 
































4JIaJL1 ij ^ jo^ji 


41 

v_ 


w? 
















jUJl s-LLI ^ 43^ s-^J l5 3L>-^1 ^ /^85 “1 

oljfujl bj^ ‘^y^3 ^LiJ 15 __’J"^ 

^ 4.i^jJ^b 44s>e!^ ^ ^^j^-o-JlJIj AjCs^j -?' C^*^' t>‘ C^ 

. I-L^ -lalj^-j %)5 A]5“!Ajl-lj 

j^_5 JL^Ij oli^aJl (3-i_5 (3Laj*il (j ;3 i3 tlr^ l5_^^ j^_5 (3^^ t’^- ~2 

. Jlj-VJl i^^a7 ^ 3 I../?"i-j 
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oJjfe jOftij 


; ^jlki! j!ji! 

^ ^ji ^ ^/o~l c.^jJlSj.j^ . 1 

• cf-j^- -2 

. Mi .3 

. ^iJjjj>tjJLS Lv 2^.4 

• . 5 

• *6 


.* y^u,J2J>BjJl 

jj^L 1 ji 1 ^1 (^L^l li^ ^ Sy^ 27 j' p-=r 32 . 1 

• ^^1 O^J^' J/* 

. ii^p-cjJi! Lv2j<j 5.J^j Ji?jJL?^l J^Jl^-I .2 


.* yy 4.^x5^ 

^ jL>tj2j*yi t-yj^yU (_^Jj-l?^ t^j^l . 1 


4J LLli-jw 


. e-lJfijtJl (3 A>-^^Xiiii.l a.^- 4-1 ^d1' .2 


. ^^J-:*-1jJ 1 (3 jj>tjixl.lj aJuij (3^^^ c-ii ; Alij^yLa 




o^lll 


; ^JjllJlS^ jy^ 2 J>vJi> *—OiL« LjtU^ oi 


.* 

. . . ^iJ-^j-;S3l ^J,i2-«L^ i^iJjjfi^l ^j^!2J*[j>- ~ 1 

,_jj- ^jjy‘ ^ (*^ , -kJi!-( jL^I -Uj Alic> <j (2^ “2 

... %35 

... J_5“il i}ji (*>^ “3 

i)e^^ Ufe-Ljt) 4 pLw*> 24 0-Vi» ^ ^ ^\S'^\ pL^Jjl -L*J 

. jP^tJi^\ ^-J^ji-k o.iL.« -i^lj jL^l .ilji.1 c-jU.« ^L-v^ 


.* ■"// 

i^3-P^ t_jL.v2JJ 4 _pL-*> 0-Xl AjUl^^ CJ^~^ 2.1^..^ 1' — 1 

. . . ,_a ij ^Lw*> O-lL 

... L«Lx cJlis^ ^j*^<»-*iJlj 4jLijj ^ cJi-v^Jj "ksA^ Jjtj j^^JajjJl 1 j_& ^^j-*,«JL) —2 

0-^ 1^c-oj->S^ j^lj p.® -VS^LdJ (_^1 C/^ 0*^^ “3 

. jLiJl ^^jj» c32>^^ 

. jLstUwl ^j*^J cli 
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Jiiaji 


.* ■"// 


jiii 


-1 


• • • uy*ji J^Jl^I Jjt) —2 

... A^L-J-( ASSf- Oilil —3 


. 1^ 2 (j C.«ol g-^ ^\ji- 200 ‘-rir^ 

. UjI y--S!( (.(0^1 

(Jj'jl.Ai 
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>100 Lj^j^ Oj-li ^-W*j __>L-*^ *'—oj.^1 oj_A l)| 

; hjlkli J>ijil 
. %70^jij^' d-Jlij 

. %6 (v^ 

• ^/o~l C^j-^ 

. /^lO c^j-^S^ 

. %7 ^ 


. ojjjLaJl (j ij;;^ iJjo jl 
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!! bjjJl ojd o^bjJ 


^ 20 


; hjMl jljll 

^^ —hiLo-^l ljj^+j b t; a ^La^ j ■ bj^^l j^yJCji — 1 

■ ^ 30 “2 

. J-b 100 jJai^ jLa —3 
• ^ jjs>zS'-4 


(j-^ (^ 30 (k;^' ^ ^ 20 “ 1 

.. . (_^jjd*l 

... 5.U Jl« 100 —2 

. . . ^j-v-o-JlJI 4jtJwl CL>^ Aju^^ Aj>v-Jmj —3 

• • • s-^j (3 eJi^ oi i3^j) tj^ L«-Up “4 

__>jjj 3jj>t50l (3 j.<(jc-_««i.l ciJ-|^px3l J^ “5 

... 3jj>t50i (3 oijfO 

... Jjf^) '^bj^ (3 “6 

... lj 1 3 Ij A^MfS^ \^ a^t-^j 7 

. ^j.ws.^_wJ 1 4 j2j1^- ^ 


.' Ljjj jj^i 

• 5-^^ (3 ^ ^ — 1 

. 150-146 J^^\ -2 

• S'^ 0 3 

. U*^) ci t3 tj^ ~4 

. A^j^ o.ill ^ll:4 “5 
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. 4_o_5tJ 4_<(JtJ — 1^ 

• 5-Li> Ij^LSC« c_*£yj ^y —2 

. c3|^jj£>l J^l tJ^J^ 

L«j c-*iSjJl (j L»JjS' ajI ^ ji^j-i y^. (jpuaji tiii-^ ~4 

. ^IjJI (3>^i ^3^^"''^^ (3^^ l1JJu*J1 Jj“'^ 

ji c ^y>^y oL,«.3lS lillA 0^^^^ Oi ^JulaJl c_«Sy -UP “5 

. 0L^2.1 3 -Up y^'^\ ^JpLv^JI lJ^j\^ 

• c„—*’1^ jiP C-*^j 3 -U^l c—JlI^j ^ J^ “6 

Oy 0^ d-^jJl 3 dJ-j^ c aJlJjjJI -Up 

. aJlJjjJIj ^JpL^I ^IjJI t3>^i 

. jL^ L5^ tJ"''*^J —S 

. ^ljji.1 J-U (^JljLLIj ciJJi |^J-<>-^ 






. 4_aj^^jJ^l ^ JL?^ ^ 

. tj"^ aI?^^ i.iJ-AX-^’^ o-l?^j aJl?-1Jj -I^-^Jl^ “3 

J^-llll iJ'jijiJ iw..^-^ o-l?^jJl -Up j ij—*>1 --W-aii' ^-jji 

. ^^^Lu-lll -Ut) ^^^pLy^JJ ^ 

l/^ Oj-i A>-L^-jJ1j ^L—J.1 L^Jl?-Jjj l5^ ^L-*> “4 

tj*^'4ij t—j^j-fljtjl jjj-^ -Uj< 3 ij—*>I j “WA? ^L-«Jl 

. ^JpLv^I ^^:>tjiL)j j£ 


$.L—_A-1 

A>' 
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^LJI 


\^y'/!>\ ; 2cl:.^l (3jii> <-^y^ -b<j L«1 jj;L<Ju«J.l 

. ^ S-|^-i 4jLjtJ 4i^L-*>^ 

; l^j^Ul^Vij jljll 

. c3j-J^-.Ss-« ciJ-;;^ jj-b^l ciJJuv —3 

. 4_J. — 4 

. oljfO ji C-oj>S^ jl ob^-5 

. O^^jfsjixil O^LLIj ^^.Jlv^ 4.JlP —6 

. cJ_^ (1*5) “7 

. (X*N*X) j' J-'r^Sjill oy^TLilil oilil —8 


: J^i 

jOS- C-^ 4.ji.l liLjfej ^ oIpL^I i^jkS'— 3 / ^3JliJJl “2 / s-'j^ ~1) L^l 

^^l3-\Jl jJlS' JlCS- L^xjJl (^Jl! o\^ui aJl?- 


.ULJl 


L^-flJj oIpL^I 3'' ^1^1 

A^ Jj-bi“l ciJJuv ^^LijJl jJiS- J ^ g ’ t3j^ '^^•Sa oLiJ 5 

^L«l ^L^l lil -b-bi“l i^iJJuv 

i^^JJuv Lj* Ajjt:^! c-jIpL_«J1 a^^L^xjJI 

a^i^Ls'xjJI c-ua-1 -li c-oLS^ a_|^L>sjJ 1 i^jjiLa Jj-L^l 

^c3j-i^-5s-« jip) ciJJu^o l)Ijj-aj<J 1 oj_A ^3^tJ^J^ oIpL^I t^j.apj ^^ISjJI t^^-ap c-^ 

i,iJJu*Jl / C-JLS^ L>^ __’jLajtll JpIj L)ljj-flJt]l l)^-^ l 5^ C-ua.1 -li C^LS^ a.^L>xjJ 1 ^j*v.<Ju 

^^LijJl <^j^ju ciJJu«Jl j A^UaJiS c^jiaJlj aJu^jI oIpL^I 

L>^ A^-jJlSI ^ cT^J oI^jJlSOIj ,_q ./y:\\ Lg_«_L>_^ ciJ-Jp OyJn--^\ A.,.<Ju aJl^jI 

j oj-^l 5^jj>tjili.l o^LLIj a.,.<Jl]1 a.,.<JlSIj ciJJuv A^ij C-ol5^ 

. ojJ^L^ AJuLaJl j (3 ^liaj 
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(9)-" ^ (12)-^^ is^ oIpL^I ^Lw*> Jjtj l)! (^jj 

^^lijJl JjJj:i“l ciJJu*Jl oIpL^I ^Lw*> Jj<j 

^ l]^-^J 1 c-jIpL_«J1 i^j^S' li^IpL_«J1 i^j-ap ^^^jsJlLI a^^L^xjJI 

. 5^jj>tjiii.l o^LLI oIjijJlSOi 4.h-<Jl!1 i_.Ui3lU i^^JJl^ ^ 4.,.<Jl!1 




^jl 4 pL-« ( 1 ) J-^ lj^l.:ftj2j*y d^J ^JlUjjJI ! 
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^^^^SsJuv*^Ul jl ^ljji.1 Aju^ l 5^ U*-^lU ^1-L!1 fijjfe 

. l)LSCL 1 Lgjt3^ 0^ ^ijJl |J-->-*j e.Ljtiw«*yi 

... Bdx53c -! Axk^i oJla ji^i D634 

oJUfe 2J^.^1 ^T Lu-bkJLwol iil ^-bk:L^ jg-^ ^U“l oJlA j 1815 

... oyi^ J"'^^ o^IjJI 

.. . AjtlajaJl ^IjJI oLa^^Jjtll ciXJajtjj ^3 lL^j'x.JIj -IVItSS^OdG j-^ 

.. . tj*'^ 

. A^^\jL» S (3j^ l 5^ ciJJu^o ^ "^y 

Jj^4A^ kJulA ^\ ^3U ^jC- izli 

fVB=6V 


<UUw ^dii^ Vref 

^I^SI lOOnF loOK 

X lOOK- 

(J^-•- --^1 


lOOnF >iQo^ 



D04 


jSi ^ .Umi 4mi^ 


Ji] 4^1^ <JaM ^ ( Tone Telephone ) J jJ^ tj^ LLJalU JUfljVl jjc 

.( Star j* ) * i # 9 ,., 2 , 1,0 wijlfll ^iSJ ^>4 ^j 

^j) J*?"* L>* J OJ^ ^ L )!^^^ L)** CiLia^l dll^ 

^JaJI ^Axm U^ JJ j*^ * li^l j tj,5^ ^'* CjI JJjj 

A^bdl ^ SjI^ V ^^*.U.'l^j d^l^i ^jo^aH (j 1 ^J ^ 

d j^Xi ALAI4 ^ Crystal) ^^L& ^AjjL^I JI <Jj) jjj^I d^ ^ 

O riVlF' * ll ^MtiU > * 11 ^ H I A ^ .J>^J O riVlF t^uia^t ^jJU .c-AjL^I ^ 3^1 J A«rfilA 

A.a 1 S iafcJal j\ ^/lit <11 ^ji ^ Jiwii A^^ll ^jlC' JaLua) ^Ull ^1 Jlll^ U^^J 


,' ^LzIlS^ L^-yi2J>zJ ^jUs^i ^J-^J OjjIjJI Jju 

l)! C_*.>-jii.l (3j^ L?^ ^j^2.=^Ij2J1 (3j^ ^ ^ijJl ^jliaj 

jl j/1jj i3j^ L 4 jJ o^IjJI jj.i Lj-^ jix*' 8 f 

• |J“^^' iJ*^J oyljJl ^Uaj ciJJuv^^ 
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oyljJl Jjji li| 

... 8870 LiJJ-i5j 

• J^" 

.* 4j^j?^*)L/i 

358 ^ ^Lill l5^ c_-JL^ 1 ^l-ljl ^jliaj 

^^J-o_*JIj 1j_J ^IjJI ^j*uiiS ^Lill ^ ^ 3^^ ^j^23Li] 1 lj_A 3^J c-Jj-aJl l)1 

5.Jj ^-iP l)! L.<Jl5\j OL^i clJJi iS''' 

■ J^' 


.' ^ L^vju^ yy 

8870 (_^ (^T oyljJl ^ 15 J-=rjJ' (_^ i_-JLu ^ oyljJl 


... 4jt«^ ('■^3^ l 3^ jjp ji-L^i 3^ d-J^^-flJi l)^ 

... c_wJ>t:d«J 5y 1 jJl jl L^jyC3 jjLv^I J-^ 

j:^ ^ljj-« jl ^ljji.1 ApL>-^ L^jJu^j 0^^ Oi IjtJs? 

. 3^ CL^jA^\ 1-Ijfe lj_i 


C/* ^ 


l»Lc 4 ^L^jJI 01 i—^^-*/ i^Ji^ 

4.;.<jJi Oe-U^i bdx53 3^^ ciifl-a pi 

. 3hj>J> (J*3j 


jL^IJSidJl 
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4_:^jJ*l O-^ 1^1 Ij J.;i;L^I ul di^. 

■ • ■ ji—JjJl (j^tAJlj 

oj^ w\jt) j>*d (3^ 4 J 1 J-I oj-& (3 ^ 

... l)1^ 

OlJLiLl ^^y> J^\S' ^ 1 _j 4_<>JL5^ OliSCa 3i J>^ (3^ 
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^ ^ I 4 (V*; (_^_5 ti)-«-S>j JUaj'il 2j:J^( J_^ “ 1 

. O^-^l j.:ftj2J jjLv2J*yi J_iPj ^ cl 1' Ojyt-v^Jl 4^LiJl jjL,v2J*yi -LlP ^J^jU 

aJ^jI) cJ^ 9 olj (wil-V^ Oj-^ J^jL^_>- jl —2 

. Jl-uJl Jjjt? 

. JJL^jSOl J-xj j -Ixj __~3 
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ji 5.lji:!-*yi <3 ^15^ ^l-l?xX--*>lj O lj<3^jjiLl — 1 

jji ^ a1s>~\ ^ y^ c5-^' 3-^ LiJJ-ijj hj^ 3 ^^■''^ly jj^'^ Oj^lt (j J-^i 

, 43L«w«w«S^1 


^^jjujJl ^ ^ 5^^:>tjixil Cs^ A^l-U:^! 3 J^i cjj “2 

. L^Ju>jtt-_«o ol-btLlj o|jL,^l ^c_pxjij 

C-^jJl oj^ -Ixj j:>vJij^ 4j C!-.^ot]l jl ‘^3^ jl -Up L^LaJu Va\ lil^jJlJl joftjij “3 

. jL)tJLJL-*>l j:>vJ 3S oJjjJj (3 -Ixj A^ ^v^Cj-bJcIIj jj>tj2J* jl cj 

j^jJl (j;i-;jU_Ll J^' (3 ^ ■i-Uti’ A^l-Ui“l l) 1 clJJi “4 

. Li^j-«.^.<Ju jl A^l-Ui“l lil^j-UJlj ay^3^\ AjilajJ.! 3 


: ^1-uLl iJl^l ^/\ - I 

\ 3 C^^''3 L«jij l-ajcv^j (3 oJjjp 

: :>1^^ ^1-b^ iJl^ —i 

ji jl (^^Ip jj>tj2jr oLjtj^jjill iL,i2i.l yy^ ell 

• e^j 

L)L**j*y L^Ju>_)te-_«j oljil (3 34^ J^"^i aJl*,^^^ a^^j<-« 4_flj^jJi2j oLa^ l/^j) 

. ^1-uLl iJl^l JlSlj^f ^ ^\/i iUil ^UJS!1 -u;j (Lgi^" -up 

! oIjIjuJIj oLS^l -Up a^1-U>- 3\j^ _ _> 

i^y^y^y AaS^I L^jdLt«l oLS^l jl oljjjtLS iL,i2-« ^LiJl L^jlLuu^ ^3 


,LJl 




t-Pj^L l)L^^ (3 34 ^ y^^r'^3 4.3^1 

L!p*yjL:^ -Up A^l-U>- ^lji.1 -ijjj 3 oiL« U^ljj^ ^-l.^je_-«i*l US^l jJj^ -Up iSj^y US^ jw> 

. iviUl ^j -Up A^l-U>- lil^UU lpIjIjjJl! iLpi.1 ^33 ^ upl^^ ^f^3 ^"^l3i 


ii! LUl^ —2 


! 4_ajU*> A^l-U>- —i 

'^U cy ‘^y^} ojAit y^\ (j ^Uali (jj v'L^i i^jj-/’ ij^ijU-* ijji 

. A]i2j>- s^j—« aj<3j 1 e^u^l jJ>cjUj ji L^-Jp 3 j-*p.>Jl] 

jUti^ ui uJ-^ ^jpL?x_e«*yi L^Ju>jti-_-j upljii ajSx-^xjlLI L^jJu^l 

* 5j-<JJ 4-al-bki--*>l -Up ajA\ t-3LU;S^ \jl^ AJLojte-ol X? o-b^lj Ojl ^-bki-_-j 
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: —3 

jjt}\ Li^LajLw*> o^^SCl^ 4_aj^jJi2j Li^jj-yi? (3 J-^-^ 

La^LSCijI (3 l5^ cli 0^^ o^Ipj ^Jl^I ^-ja 

. 4_;SsjJ J^''^ Lij-b>tlJ 

IwAI^J 5y:>tjlli.l oilll • C-JIjt^^jjill ^ 

jlSCij^y La.Js> c3*!AiJl iJjtijj 5^jj>tJiil.l o^LLI iSj^^ i^3*])ijL!l . __> 


^lillj 5^jj>tJixi.l oj-^l jofKjij 4.45^1 1 j_J j->tjij 4 Jl^j jjfe ; jj>tJLLl 

jcs> ji i3^ 3 ''' -Ig-c-L^Ji -Up jl 4_Jp 1^*-^< L«i 

-Ixj ^^jA ojOfKjij J l)LS^ Cl-*^jJl Syi -btj l^LaJu ji jLiP*yi ^^:>tjai.l (3 J>3\^y_^ 

. LJjjfiSOl \j:>vJLA jiriii 

: ^'-uLl lil^l -4 

ijp ^^Js- Jj jU^ t_5^ iJl^j-UJl ^^^Ip —i 

. 4^1-Ukl--4>1 j)\ 4j jl 4jt^ j:^ 

. L 4 ji ^ji£>Li.l (3 4^1jji“l lil^jJlJl —__> 

. L^Lii^l oIpI^ ^ ilUpi ! 4^1jji“l lil^jJuJl (^jL^Ssj 

. 4.;^Ij 4iLJij6^1 Jjpj oy>tjaj lil^jJiJl (3 4 Jl^j i 

jl Li^lj^yi tj^ L 4 ^ 4.0<-y2Jl (3 4^1-U:^1 ~j 

ji ^ g 1ji ciJ^L-JiJl Ji^LJi-jJlj ‘_‘o - ^r" (3j 3(3 oLJui.lj (3^^^ 

. 4^lj^_^Ji ^^ljii.1 ji ^1 -L>xJL-4>1 

ijjJaJlj 4^lS'lli]l Lljji)! ^3^ joj 5.L^*yi L 4 yyj lil^j-JlJl J-^-^ “J 

. ^1. . . . 4.o_)tl?*yi 

. 4Jl^jJ 1 ojo^tjij (3 (3“*^ i^s^3 ~J 

. 0-L>-|^l ^ oUlLl ^ i 4^1-Ui-l ^ 
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^f--l 1 


. ^jL>tjlj*yi iljll ^jAi_j^ 

^ 0 ^ L^ ^ 1 ^ ^ ^ i C j ^ L.^ 1 ^ I * 1*^ j ^^ ^ 1 

^ (JpU^JI j_j5^j (t .N .t) J>i« 4 ^LcvJ-1 4jCJjJ 1 ;J>i I^ iJ3 jJ ^jL>^j!j'^1 Ai3»^/o\\ j^^,*5sJ0 4 ^LcvJ>- '_Q--^> 
4j^j£3j Oli (^.iljtJl L«i . ^LsJ'^l (3 W * ‘*—'':P“ 

. 4JL:>-1Jj O^LLI ^*o- jt—*' 1 0 (J>| 4..^*-^ 




J-<>-*Jl 3 0-^^ |3«5 OjJi^J ji-^5 aJj]^ 3^-*^' J>^ ^ ~1 


^ui^i 





aS^j^, jy:>vJL^\ ^tSA 0l 4_) -Ly^^jj ^L*J*yij ^ aS^jJ^\ 3^^^ 3^^^^ 

3 clJ-J-i 0iL« 4j O^Lp 3^J * 3^^ U*-^ lu L«| L-^b l3^ 3^^ 33^ 
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1 L) -J3-J~^' ^ ^LaJ 1 (j_j\^J_--*> 4_L^ <1t^ * {_^ ^^ 

0^1^ jjo—yg ^'-^j ^ ®/-*^ ^-L?xi_*^l 3~^3 • oiL-C ^ci .^1' ^J^|j_) 


Qjl^M^^ SLm 

^jAi Ly*j^ 


»- 

^■ujLuOb ‘ 





JSL:J( ti^ ilr* (^j-^' j' ^1.5^' ij^' UH tijj .. (^j-^ • i3'-^b •• ^(.5^ ■ 

AIP ^j^^\ ^J_ilja]l L^l 4^Lt]l 1 ^SS'j^ f ^J-Jjijli 1^—w*! 10^JIjtJwL ^ 

. iJLiJi (j 30 

i»_pLi]i ijjLJi oiL« (^/^) ^ (3^ 

^ .UiUj oiLj* ^L3“1 ;j-^j ^*-^3 o^Lj t3_;j3lj -3L^ 

L4 ^ *^.Ui' ^*: ^jjJl 4 _pL-*/? oJ-t- ^1 j . f.LLlj '^^^ksji\ 

■ 

J 

JjjW 

> J^ Jli 

: o^;rtisi.l JJUi]! 
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L^jJ ^BIO^ 4^L:>tjaJl oiL« ijjLJl 3-^ J^-wwjJl (3 Oj-5^ Ja-ii^ ^JjljtlJ«*yi 

. ^Ltli (3 jf^ 7800 ^^ 0 - ^ • 'i'^" 

. (_^iljt]l ^C-1 ^/o\\i A^Jh 

jl 3s>; 4_L?-1 Jj (_^jJl ijjLJl O^J ^J-jIjaJl L^j]^ J_S^lllS 2 —1 


. -U-^L^^ 


90 ^jJi2J'j L>-S^lIU^j ^ji45 ^j! 3 cij^ c5-^l J"^ “3 

3^3 a^j!i^ jjfeLij ^ 





(^Ulij J^ 

^-► 


_n 




^Lwail 


(3-*^_5 i<?« •> (JpUiJlj 90 ^jJaJl ^ “4 

. ^cl 1' ^Jl^-I^ ^J.^jXja]l d,«*xx] ^cl 1' ^3ji^ U* .^U I j —5 

. ^J-^_)t]l -Up 5^.jt]l ^J-:U|i “6 

^JjtX--^ ^J--jlja]l l)*^ ^jjLJlS ^_’L_aj ^J-_;XAjl —7 

. (JljtlU>*^ 


CJ^-j^. (JpUaJl ^ 
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o-^-A Cj^^3 ^ L^\Jl^\ Lo-S^ ! ^ 

(J>^—^ “^—oj_A 0^ “^|3 ;J“^ ^ ^c'j .^1' ^ (^7^ “*“^J J-^ 

J_^j jJ oi_A 2 |vij ^ 2 |i-5jJ -^Ij ^ -l^lj L?^ 

^ :>J_^ cJy 9 -^-^ cil X? c5j-=^^' ^Jpij-s^l tj J-^ 

Ijjiji^ L^J-J.^ -J~^^ ijl—S^1_/«1 j\_;>ej2.iU jr\—^ 20 “^ji ^ ciJ-l—6 lJ^ ^ 

0-X-& (3Lv2JL ^j-^j oLjLlaj 5 (^1 3 ^j—* j l)LS^ 9 oLjLlaJl iJ_P 0^ LuLtJ 

l)^ t_5^ A]a^\yi c_-L>-ji.l Jj-^^jli oLjLlaJl oj-A __ 1 IJ 23 I |V>tij ^ o-l?^lj oLjliaJl 

J_S^LdiSj ^Jjtij ^J-^j-stU ojjfeL^- jj;^SsJuv oLjlis^l (3 

l)^ i,iJJ-LSj Lg-«-L?x;L*^ l)^ ^c'j .^1' iJjtj 4_Pj.o_^ ji jj_5sjJ 


^ 0|j I gr:->^ Aj ojjfeL^ Cl.^w*^l l)^ ^ ^g^ -,'^y ^ Lg-«-l?xJL^ 




t^ijj S>lJ 


.. ^ij^i OLai OltUx^i 

. ^^^pLy^Jl ^^JjL-« 1 J^Jt-vsJl ^-\_P — 

. o^j^iiil :>l_^l ^Ij ^ ^\y^\ -2 

. A.^j£^ ^-IP — 4 

. ^J-->_*Jl aIsj^ Oj.^1 *)l —5 

. 4^lj^^j.g.50l ^IjJL ^..gJajjj ^J-^_*Jl aIsj^ ^^..gSo ^Ij^^g-SOl i^^pLyfiJl ciJJuA> (3/^ ^7/^ -vS^lill —6 

. ^jIp cpLj-gS^l j5^1i]1 —7 
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djl 


; j Ol 3 jt .^La 

. AliJSll Li^ (iy- 




. ol^L>_xJl (3 oLsxIjjJI 

4^1g!*y' 

(j^ ^Jaju . 27—10—5 is'^ j, ^_^ ijj 25—5 ^1 ^1 tj J-i'-^ s-'^-'^j j;^^2^zs]\ ^js- oLaji*!! 

^Uaj-4_<J^i .liLjfe . c)^ 4.;^L-*>i t3>'^| 4_oJ^ 1 ^^^^s-cJlLl 


. 4«lgi*il :>\^sH 


: CJ\jl3j^\ oJLa Jj>s 5 j i^\jj^ jjf’ jUJi (JtAJsj ^ikj 

3/1 Ij 3) Ij 4.>tI5 t3 ^1 t3 4jt^l ^ Oj-^2^ 

. oSU 4 j cJ [<j 4/1] JU-^p^ 65 . j J-^ [cj 

joftjij J g ^ 0^1 ^jj* J g Jj^ (6 cj) 15 oApL,«^.<Jl! . 2 ojJ^^ 

. J g (3 3*!^^ 5.1jji>l ^^jj» ^jl^l J ^ ciJJi . c-*^jJl 

^3 4. 91 ci-i^ 3"'^’'^ • Jgi«' 3j^ ^ j3^ • 3 

C-*^jJl j3^ . J g i*' (1 5. 30 ^ i3j^'^ C-*3jJl 3-J 3jf^' C-^jJl l-i^ . J g -1'^ 

jfujwjiuv 5. 30 3j^ ciJJu 3j-^j-^ c_JlWj c-^isjJi 4 j^T 3j-vi’j-^ 

. i-Lc- 1 -Xa . J g^1 

. jofsjix]! 3^ 3^-'^b (3 ’.^1^3^ j g ^^^) jofcjiill 4jt3 . 5 oj-ls^ 

. (3 J>^ 




^ ^(3 s/1) jr'-'=>'^^ 2. 3 A.v2_A*j cAx-^l -IpLL« Jj<j . 6 


AjcusJI 


. U-UP 

c4 3Ljjti--«i l«-up . Lu,«>^ AjtojJi (3 c^3 (3 l«-up . 7 

. Aj^ttJiJi (3 j^ 4 lLw^jj 4 (3 '^j-^ 0jjiJ“i 3 

. J g -LiJlj 3^ ^ g -a ^^J-PLJw 60 3 ^ ^ Oj-^2^ 

CS.jJji>l Oj^i 35lj . o-b^lj Jj (3 J"^ C Jjji ^ • 9 

(3 Ai*])U£>| ^ . 3 Jt J g ./yV\ ^^J^LJw oLilji:!-| cj"^^ 

. Aj-Lji-_«j cJ[3 ^ 3^ 


. 3^-^-^*^' (3 c-^j>s^ oijp Jg tc/*^ Jg -.-^-a . 10 ojJ^^ 

. (3^^^■s_-_«_Ll ^ 3*^ ® 1^ LJ*1 -XS^ Ij 

. __>Laj aJlP _ _’Litll ijP ^ • 11 

^ ^^J-Ji%j2J1 0^;^^ 30 jJilil . |3“*^ liliA c^^:>tjiij ®j-^ 3^^ Jg i3j^ 

jlSla li| . 4JL^ 3- ^1 t3 j' 4 4J:5^-b^lj c(aJ^ ^ C^) 

l)! oy>-\ . aJL^ 3 ^1 3 4 cj"^^3^ l)3j1 

• J-^' 


^ikJl 

: l’‘^\ ^^ \ oj_& -bkij jLJI ^LlaJ il-ip*y 

3 -^ 3>^i 3J-3> l)3^j 3 ^^ 3>'^i ^ 3 ^ c3L3iS^1 -Ixj . 1 ojJa^ 

aS^j . ciJ-*-^ Lojli jLJI 3>'^1 cli 3>'^i 3J-3*> 3^ ^ 3 ^ tj^ * 3>^i ^ 3 ^ 

. jLJI 3*^1 3 

Ajfi^\jL^\^ jl J,v23 0-UP 3 0-US^^ o1j^jjIj2Jl 4“^ ji ^IjJI 3j3La 3>'^i 3J-3> ^j^2J>t3l . 2 Ojis^ 

. jLJI 3>'^i 3J-3> ^3 3 cj"^^ * 

(3-^-3“1 a] . jLJI 3>^1 ^ 3>^1 3J-3*> ^^jLxJl oLL^l) ^jt'^ ^j^sj^^jJlS 

^LxJl oLL^l 3*^ 3>'^i ^ ^ 3J-33l! 

jl jl oy'^\ . O^li ^y2J>^\^ L_--^3a / jfU^LiiJ-1 3l 33^^-**^' 

. aJ-Li-_«j — As>^\ji^\ j^lj 3J-L31 ^ 5-^34 li| jl o^IaJI 

^jLxJl oLL^l ^ ^ • Aj^ljfLw*>*y ®jv^ t*—3^ 3 jjp aJ 3J-331 3| 

oi c^3!l . L_.-wvi?3a / oIj^jjLLL^ 1 3i o\-*3^ 3>^i 3 o*!!)3^L31 3*^ ^ ^^J-5^1j-^3lS 
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. J>v23 O-UP L« O-US^LJ olj^jjLilL^ ji ^^jas>~\Jii jOftJll]! ^j^2J>tj2J t3>^j ^ Oj-^2^ 

C O IjfL^jJ ljii4“ ^ 4jt^ ^-L^ ciJJuv iy^3 j.^i\\ aj\i '^.y Jjl 

. 0-^^ Ajt3^\ tJ-o-HJ 

. 4jt^l f U 4jLuil^ (3 

. 4jcua]l . JJ ■ ^ ^ • tj V\ rj C^IjJI L«-Up 


oiL« 4 (_j~" oy^3!l 




L—^ A:jt^ 1.3 *^1 3 »_r^3!l iSjSir'^^ oil • 4 ojJa^ 

(^0j;uLi5 O-lap) jUjl (3*^>^1 tii-Lu ^JSj 3'^L^\ -^ji ^ ■ »_r^3!l . 5 OjJa^ 

. ^ l)| 0-\^4"^ 4jtlil]l (3 6 OjJfi^ 


^‘Ap)!i ^‘)L-')!( jS^Lt jp J^ 
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! SiL-w* LLli-iJl JLi^^^ l5 ^-?) jLiJcjl 

t-3jji>l jLiv^l 4iL.*w4 i^Jivzj “ o^-^l ^jb 

t-3j-i>l oj.^1 Jj<j ) jj*-^' 


ljilg„..tJi l^,L,,g7 S ol^^l J;;u 4j;^ d_iai2X^ ^J^.3 ^ Ui^b^ OjJLaJI ^ 3 -^ dJL>- 

^0 • 8 ^ 3^^ ^3““^ b ^ ^"*'*^ ^ j LvtA-o 1 (^•■'^^ ~ 3^^ b 4_*_l,^\J 1 4jLv«.i«l “ 1^-*.*J 1 ^•.XP' 

*!>L«LS^ iw^jjsl djaixj Oj^ l:>xJj^ iw^JjLl 145 ^jb^^ ^^3^ ^L>- (3 • 4_lij>-‘>L« 

. (^J^l 145 L^jt^ J^Lstxilj ^_tj_wo ^jb 

! (^jX-.*v« y^ O^-^l 0*!)b>^ ^jb ‘-r^^-'-*^ • 


{yu. J^l J1 J>J^\ y^ U Llk^l JL^J S ^1 ^1 UkJ.1) J^Uil = (^J^) ^jS\ ^jb 

(^J^ t-3j-i>l yS- Oj-^1 •''-^) jjL^' 

Shift + Tan ^33'^ 

‘ O^LaII ^JjSxXwU JjLaxI L.5^ l3^ il)*!)b>^ t^Lwwi- 

(j^ -^y> Jjj) l^y> .cj (Jj^ Jjj) U^jJs .1 

! 2 jv-"** LLii-iJl c,*x-iJ u^L.*^ ! ^b 
i-3jJjl a^L.*w 4 = ljilg„..tJi ^.Xp 

(2^/ ^4^) Cl*X-io X>-L.*v« 

2*5^(3 4 ^^ x^O .Xji-1 t-3lJ-&*!)U 2^»---*' 225 Lilg.,..zJ \ ci,*jL^ (3 L^lJj>tX---*y 4 j>-LwJ,1 I 

. (j^ 1 5‘'-i’_/-j (»-~“15 ^_4> 


; jLtjJlU*Jlj O^-^l y^J^jj tJj^ ! Lwv^ljX- 

. o^-^l i,j^j^3 ^^3^ x^ b^^^ ^J-p Xisjjc« ijJJi 

LLli-iJl o^-^l 

2 

2 X oj.^1 
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10 

jvi-« A^lg ...xJ i j\^ X Oj.^1 ^ t3 ^ 

10 

! o^^>tjaxil o^Lil d^Li?" u-^L.*0“ ! L>»^Lx 

o^L« ^lj>- (3 o^Lil d^Li?^ lIJj LLli-iJl dX^ di^U^" Jjjj *y l)1 

(6) >< ((»^) = (jv--) o^^>tjkil o^Li.1 ^Li?^ 

(3) J-* ^ ^ J’^' dj^Lwv^j 0L5^ Lj_lS^ y^ 1 dJi-^l ji^ (3 Ltj_lS^ 

‘ O^Li.1 d_;,*j5^ *^L.*%^ ! L*jL-- 

! (3^^ ^Jj>xJU*o ijjj c,^L.*%3- 

(-6) (3^) Oj^\ = (^) OJllil Ojj 

L^JcS^Li?" X \ ^ •■ P j^ ^ Oj-^l 33 ^ ~ (3j»^) Oj-^l ^v:>t>- 0^ L»-Lp 

! 3^^ OjiLiJl ^Jj>xJU*o ('^J ^•''■^^^'-*-•-3.1 ^lg,aSi 1 ^**^L.*3-j ! Ll^Ij 

(0-0174603 ((^) Jj^) ^ lJi-v^ 

(^'-^^) *j-^s 3^^-^ 


! (3^ ^ ^ ^ ^ -4^ ^ d_vv3 1 L.-3-J ! L*-<x ij 

. (|j;^j;x-w3*yi $.L« + j£?jl>xi.i ^ 3^' /^37~70 

(3) 33^1 X 25 = 0/>t-^i O^Lii d-;,*3 

100 

! ^j'!)^i 33d>^i jv.:>t>- *^L3- ^3-^ 

100 >< o^^;>tixil o^lil = ( 3 ) 332^1 

25 
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]1 


C_3) 

• lg)t^^ lj::>ti;_4 ( ^jljftjajl *■ *■ *jLp“ *■ ^ c3^ <■ ) (. o^ 

—; ^ijjj d^ljtxLi c.ijjUx]i 

JaJu^J ^J''j^ Aj>xXU jylXj d^LiJl ^Iji-l ,^1 O^Lll c)j^ 4-X*j^ j-& ! jl^tJlJ*^! 

. o^Lil olxj^ (3 . jlj>tJij*yi c^j-^ 

-: oilLl jjJtti? (3^' J^'^' 

^p-y L-*--v^^ OiSLil lJi-I^J 4 Oj^>xjixil • 1 

. ^ ^L-«.^ J^Lij jl t illSC^-l jl 4 dJjtji ^ c3^ '^J ( ^ ^Lj_5sJl o^Lil 

L^l A_::^j,«JJ d_^L.*^^ J;;u (^ *• l5^ oJ-Aj ! d^L:>xjaj*yi *2 

... 4 L^LajJ O^Lll A^J.^ 

. ^jlj::i-l A^J_s^JJ A_loc« A^j.2 0.2L* jl obf*LS LaJjjy ^ Cj^3 ©.^Lil |j\>^L-.w A,J_*.P i_5^J * ^J-v^l .3 

0^ 0.^111 01 .^l^l jV-'-*^ aI2-<>»1jj OiSLil 43/^ jl jV-'-*^ 0.^111 j.lg,'/gi ^ ! A^J_V^1 .4 

. o.3L« J5"L^-:^U:^ ^XaJI oj^ ^J^.3 ^ *■ 

-: jMi'il ^ ^UJl j\5^1 

. JjJ..*>» JaAv? .2 . ^ 1 -^ 1 

. ($.ijJ>i 0.2^ ) Jgj.^ .4 . ($.1^1 ^UjI ) .3 

. oij / O^jfc-iixil O^Lll 'kS' i_5^J • 

o^Li»l 3^5^ ^S 'TNT -^1 o^L^ |3| a_wvJ o^Li»l i^_^3 * oj*Xilll 

. 0->^lj A.p^j,,.*Jl ci->^|j Ltj_lS^ 4.t-*'j>- ^j^jjcil L^j^ (3 Ox1 

Luj lil ; "‘^^[3^ . L^L:>tJijl 3^ o^^;>xjixil ©.^Lil 15000 3i 10000 jUtll ^j-« ©.^Lil 

3j^ oljOtll jlx 1 5000 3b^ 0 ^^ o3>tjaxil 1 J jAIj o3>tjixil 

. cir^ 108-5 J • ^1^1 (3 8000 

(_^jji 4 AS^j>txx ajli? 31 ^1-xii 3*!)0^ o^ii.1 3 ( axs^LwJi ^ aj_4l^i Ajiiaji J-* ‘ j0>x_iij*)y 

OiSLil ojJ-i 01 j-aTNT Jl ^'Xi i^[xP^\ oLc (_jj_}xJl ^Jj 01 ^ 0^0^^ c3 X? oly^^jixil 3 aj_413sJ 1 ^ilaJl IxOts^ 

. Lj^JJ jjjnJO aJLO 0*-vo aJ^jO 3 o^^;>xjaxil 

j£ A^lj>x_ilj*y 1 13 ^^ L5^ ‘^3^^3 AO-tj-xJ Aa>- LaJ*! oljOtJl jOi^l J-5^ 3^ • ^j0^5jlj*il 

-: uijp 

. jlj>xjij*yi •^jXj (^OJl Jg,x,-,igJl c^OJl j^3 (3^*^^ 3^3 * .1 

3^1 jlj>tjij*yi Ol^i* $.ljJ>l ^j-*j ^ $.L^jol •X-*-)^ (3^^! JsJtvOl Aj>t.jo (3‘^^ • ^ 

J 3 ^''' ( 3 ^ lJ 5 -*- 0?1 ^ 3 -^^ ^ Jg,x,-,ig,ll 3 aJjsxJj^ jlj>tjij*yi ^LJI Jgx,.-,igll c 0 >Jj>-l 01 -X-jy 4 0j3^1 

. '^j^3 C-*0o ^^^JmwJI '^j^ 3 j‘‘^^3 
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aJ (. oji (3 ^ s-l^l j' 

. c-^l^jjxjixil ^Jil c->Lv*5^oc3 




. ^^LLI ^LLI Ji2-<^j (3 L*-vv^ c.5^ L«J-^ l5^ ~ ^ 

— ‘ OjJJxjaxll OyAfJ^\ ^J:2-o» A^LstX^ 

^^^^*os-) j^l ^>j 0->L&L^l Ax<>» ^3 3^^"* Cj^ oJ-otjj $.l^^jLl ^3 ci,a*>- 

L&L^l oLc (3 C—ljI Ulg>-*)y ^J.^-^1 . ( 1 ) (3 . ^L.*J.l 

( 2) (3 y^ L«^^Jg,..*Ji J_«L3tx^ 
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(3 . J-* bjtjij1 oji o^|j Oiilj L*-lS ^(^\ ‘ ^L*jl ^ iS^_^ —3 

• ( 3 ) J^i 



. ^ ^ ^ a-jLv£»*^1 a-.*v«‘>L« L^jJ —4 

. Ij ^p-t>j>xjJl 4^11 ~5 

jljj^l iw---'-*0 4_,.*^^Jci.^ 4_::^^1 Ol ( 5 ^ jJijl . ^L.*^*yij L^ljJfi-vi^l J_IP ~6 


• J'- 



. jL:>xjaj*yi OJjCjI Lj-LS^Jj>- ^3i —V 

J,1 4.L>*L-iJl ^ 4iLJ.l oJla iJ^j J-«l^lj U4 4iLJ.l -: J-ol^l 

. l 5^ ^j^ ^ Aji-l 

. ^jlj:;xjlj*y 1 L&J_IP- ^LvvJ.1 ‘ ^AI*! 

—: Ol^^;?LixLl Ojji (^J-a yjj iJUAj 

. j^i .5 . ^LJi .4 . .3 . A^i .2 . o^Lil . 1 

(.. c JIp c iji}^. ^ ) oApL*J.1 ij^ o^iax^*)!\ .8 • -7 • -6 

—: jylJl ^ ^jl;?5jlj*il 

. .4 . iw3j^i .3 • ^ .2 . 2-«L^i .1 
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. ^ J RDX oLa^ ijf'o 01 Wj ! 4 -jLv£> —1 

. . C4 . C3 Jl J c^ir: .2 

. is^! sJjL,- —3 


—! iL>sjsj'yi AxJfij 


4_P^ '^_}J 


jl 3l>- (3 $. 1^1 (3 O^LLI oO-A 3 ^ 5 ^ 0 ^J.^JJ 

— ! / ^500 

. 3^liiJlj aJj^oJI (3 i^Ljl —1 

^ c <3 j ^ ) o^j-03-l (3 

—! 

kO d^lJtil dOt^l 2 i c 3 ^"^ 3 ^ ^ 1:^1 j L 5 ^J 

. a-^l-3-1 iw-w.^>- 2 >i oj_& jv--*usjj 

—: ^Lv^ 3 

jL:>tjaj‘>U (• ^ ^ -IgitO? L 3j^ ) 3^^ a_<>»L.*0“ O^j^j ^Lj. 3^ t_5^-? 

^y^jl a,^Lvv3-1 o^j;x_iaxil ^ 13*1 ^^'>,/^> (3 0^03^ oO-A oiailgii C->*yj-vv«5^ 

-: Ah^S!\ 

[ 2(hg (cno ] : (3Aj^' ~1 


o / j«8500 Ji J-^ 
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UH 0 Li^ (j^ °jW^ (_ 5 *J (*1799 j*Ls- t 3 oUAjjiSl cui-iviS^I aSj 

^ Jii %30 4.;^ {.Lib I^pL^I ^ lilj «,LLI tJ J“>b^';^l ^.-U- 4 4 jbL/sJl J,l J^ ajjA ^ ojLf- 

. ^ ^ “*'-** Lvv.^ 

(.iJJJJ o^L* ^ / ^5000 jL5;x_iij*yi Jj-P 

. i]lSCx>-*yij d_<xL.* 0 “ 

[ pb (n3)2 ] : ^j' —2 

4 ^|j Ltj_lS^4 j;^L.*4^ oJ_<>» iXiy $.Lilj ^*3-^ OjJJi ( 3 ^^^**'-'-*^ 

^ ( 3 j ( ^ Jjjl ij^^ '^j.j $.L« /^50 ^ iJL5^jJ 

. ^Ijftjajl ,^1 ijJJi OU ojJ. 

. oidilgJi (3 —3 

Jjy 3 -^^ 4 lil CJj:>zJlXj 01 ^ 4_<xL.*^ t o^^jL^I 3 >| 5^1-^ J^.3 • LM.^"**''^JLi^ 

. ^,_»*.^aa 1^'1 4 Lo•.xi 1 4.pLvs^ (3 0 -*» 1 o^L^.5^ 3'^*^3 * ^ •.x^.^s-'J! ^3 1*’'^'^3 

—; —o 

. o^^;>xjixi.l ^ 1^1 ^ 3 *^^ ( 0 ^ l*x^ 4j<j^^^ i_ 5^3 ^ ^ 1 A^j.-iJJ a-<xL.*^ L* ^ 3 ^ oJ_Lc ^Ij-^ 

(3 La." 1 ^•.X^tA.wO^ A-A*.** Lvw..^'i AJ^*.X ^1 ^l^.i»l^ 4.A.*) Law ..^'1 aJsSaa**^ ^ A.^-^.^_IJ C^l ^ 0 «.XpLa*V^ l^-AW-^C-S^ ^•.X^tAAvO^ 

JjliiJl (3 OiSL* ^JjxjUvJj . ^lJti*yi o*yj-vv4^ (33 (3^13'^^ t 3 5J-pIavv« oj-O^j^uS^ U^l o^jjftJixil 

—! ■^ 13^*1 l 5 ^ aIx^'^I (333 • jl-?ftjaj*^l oJjJ-OJl JjLuJl ^LiJ*yi 3 oj-34j>tS^^J j^lXavJj t ^jL:>tJij*yi 

. jpL^I 4j>U^ J j*Jj^xXa*o (7700)^_;--' - Jjjo -1 

olj-Owi-l j ^j'^3'^'^ c3 ^‘-X?x:u*o d_<xL.*0“ L-i-v^ . ( 1-6 ^A^'Xi — Cl->/^(800) ~R.D.X ~2 

. LJijIj^ oAf-L*J.I 

. j»LiJ'ill j 3*^ — 4i>/j»(8400) '. t^bwrf ~3 

. ^ 4j^^l:s^b ^bu J 4^ 4^L.*ci-l i^ii ,',ig Ji ^1^1 oJ-A 4^jjj — ! 4iij>-*^b9 

—; <L«<iL.i<.^i ^ 

4 I 4 A 4 ^J^bcjl 4LL« I ^ 1 ^ 4* 4^15^ 4jjb>tjljl b^l 4 


ty 


b^ 


jy^ 


dJbli 




4 i3 ■^^3 -'*^^Jjs^lICavoj ^ c3j^l ) (3/^*^^ yb" “ilj 

—! OJJi (_5^ 4lx^*yi 0r*3 *■ ^l-^*^l3 ^ Aj1a-LJ1 

-: C.5 - C.4 - C.3 :%^ 

. Ojjj + R.D -X ^ dj^^SC» ^_^3 l)j^>^-^ i_^ * c.3 ~ 

. jLiJl 3^ ^3^3 * 1 

. ^/(^ 7800 = .4 . TNT Ji Sjoi ^ 1^34 = ^>-^1 .3 

oij.^1 (3 ^•Xj^xZavoj 4,a^aXa-*)Ij oly>x_iix^ ^"44^ oJ-pLaw« C->ij-0c>- (33 •Xj3ji-1 ^Igaj ^J^xJU-aj .5 

. ^1/Siij oU^i ^ Ua.ui 
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c C3 Jl J X' RDX Jl ^ C3 Ojijj RDX Jl ^ 0j5^j c J 4 -J : C.4 

TNT Jl 1,34 — jL>t-ij'ill ijSi <i'/j“V800 ~ 4 ^^ jliSl Ji« j 

. ajLxLJI oJ^LwJ.! j jjjji-1 

(C.4-C.3 ) j-’^l ‘'-’jJ • C.5 — 

- : Ajlj^j -: t.N.T :Ue 

. oly>tiaxil J^^-3 J-*J 

- : TNT Jl oLL^ly. 

. J^‘'' ^-yy£>l jXJ lilj O^jJJl ^Lxl ^ jj^ —1 

* J^y- j' ~ 400 j' ^200 j' lJi-s^ jjj “2 

. ci->/^(0900 ) A-pj^ ~ (1 ) ojJ-^1 —3 

. ijlijJi ^1—" ~4 

. 3 ij^ 

. ^ jL:>^Ljaj*yi 3 LjJ:>- 1 ^ LlJjtXJil 9) ^^1^200 L!l*jLS^ lil ~0 

( 82 —81 ) i)l/=~ ^J“'-; ‘-r'J^! —7 
4jj i_-Jiji iw-vdj^i L/si. ^1/^ (454 ) ^ji-Jij ‘w.-'A^i t3 oi^jLj 3^-'^ t.5^ —8 

. (•!> 200 

• Jjj^l oLiix-^ o^L« ^ —9 

—; ; I^Ij 

. ^LLj- y^l jl j-tiv^l jl L^l (3-lj 4j^ —1 

. ( 5000 - 2000 ) -2 

20 —15 ) »ji/^ (3 sJijb-j i._->iji-ij sJaLi- ,iUij (t.n.t) J 4.,.^b( % 80”% 45 ) Ajjji —3 

• '^A 

. i^_*-.iv3-l I o^L« —4 

-: c~«UjJJ( iUJ jIjT 

• j^i3 (ijj^ 2i “1 

. Ll-*^bj^l ^XLl lJ^ lJ^4^I 4JCAP C14Lvva>- jj gig —2 

. ^ I 0 X i-^ ^ ^ -a-lX ^ 3 

• c^L^jJl (jjj j>^ “4 
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• O^-^l jy^ 

. i_.5Jji>l —^ . 4^L.*%j.l ^ — 1 

: oj^l —1 

. L&^lj ^Ij Lft-lS^ o^^.?xjixi»l o^Li»l 4.A-a.5^0-^^|j La_lS^ ]_ 

. ^^U.ot -^1 t-3jL3txi.l Ijyij C-^l^^jfejaxil — 2 

4jjljjdl jil^l ^jJsl ^jJsl (3 jj^ dj : o^Lil -3 

^*-i23 Iw3JJ& TNT o^L« ^lJj>eJL--l ^L^ajj^ ^ .... i. <• ~ jy^*^ ~ t-3.XA 

y aLtI; oJla C4 0^1-4 ^Jj>xJC,v*o t _ .5ljJfe*yi Av? L^lAy^JAx^y ijiia.iil AS-(_y 0 ^LiiXAX*yi ^1 

. LjJ> jyUJl ^ ijysAisl *!>lS^^>15^^lAy^LX*>»l L*_Lp aJJj^ 

JISCaI Aj>“ij o^Lil aISCAw^j ^L^Lv ?1 ^ 1^1 A^aiaAlj Iw3aJ>1 oLstIj) Ojj>tjaxil C-o^ L*-lS^ ! o^Lil ~4 

A_;,ti^^Jjl — A^jj>xju*J.l A^j>j.^Jl 1^ ' jy^^ 0L5^^ ^1 ,, 4 

! Cf^'y j' iw^Iaa'^U 3 LSs -^1 ^ ^Ayxx*>»l L« iw^aAI 

• (1) (j_?A^) jsAji - 

• jsaji - 

ol^j-AoxJJ a_j.-.*jJL)j aj:>-L-.*v«j j;^ajJ 1 ojJ AAy*" jy^ -^Ij L*-lS^o^Lil A^Uy o^lj L*-lS^; o^Lil A^Uy —5 

. 0^3 AiL.*v4^ ^^IjLi Ijyij yj* 15 ^L.*'! A^ljy 3 3^ aISIa].! 

4 Aji-Lv£>J 4 Aj<.->-^ 4 Al?jJtv2_« 4 A^-^x LjJC^ 4 A_vvolj>xJL«^ 1 aJIxII C-> Liix^ lji«l O^Lll jyij Oji ~6 

. 3 ^*!>L^ oLpI^ o^L* yA J:^\ ^ 1 A:>*ju >»1 JL>- (3 

TNT -Ji oj^i TNT Ji 3^ o^L« ^1 a?x::*>»1 Axp o^Lil ij-'^ * A_vAL:>tLX^ — 

ci-^L5^lil o^Lil Ajt^^ iy"'^ y^ ^3^^ 3 o^L« (^\ ^jij^ 3 ,^-Aj L^-3<-« (3 3 ^“^ 

y-^ l)LS^ 0|,J A.*Ly?j) Jizl^ 4 A^AyxJU*J.l O^Lll *^3^^ A^A^xJU^J.! o^Lll 


IAa^ i...^L^ 'l^^j T^^T i»—^Ia^xA--! AiP^ caIpI^ “^^3^ ^ '^^■'i^^. y^ AjjLiA* \ a_^^Lw» — 

. o^LJJ 1 a^ a_av?‘>L» OjSCj ijl ^-*-^ ^j>.,^-3j^-S\ 3 ^ 3^lAiJl ^ 1 a?xlX *>»1 aJ 1 j>- (3j 

— JaJt-s^JJ O-^jP Lj_lS^ C'4 3 ^ ^ A^j^lii-l oAa Ig) lv?j)„',ig:Aj ; A_l?jJtv2_4 — 

A^AyxJA^l o^Lil 3 ^^ o^Lil jyt j:>t-kxy^ *yij L^jUr jy^-*-^ illj-a 3 >^^ 

i^JpLviiJ L $^0 *'' 3 ^ A_<xL.*wi-l oAjA-A ^ 3 *^ • A_A,tj.,^l ^ApxJAvO iJJ-jI j»-l*Ji 
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jl jl ^. 3 j^ di^jlj oJj>-lj ^Jj c)__ 5 ^ O^Lil 01 (^\ ‘ 4_*,*^ — 

. ^1^1 oIpI^ ci->L^j^l ^ j>x*j 

oj-^ 4_^L.*wi-l Cl--y>- oJ-j>-l^l oj -^1 (3 4_iiix>ti.l ^ 1^1 4j ~ 

JU 01.0^ liij ^ C4 TNT (J^LaJI 4-*^ 01 ^ + TNT + C4 ^ 

, oj.^1 jyij J-aS^IOUj ^ o^-^l y/i 01 3L*j;>- 1 ilL^-S iw-*y0^1 1^^ (3 

LajoIj 0L5^d_jjji?^l joij **'^i*-f ci*jL5^ ^[j o^Lll ojLaj c->^lj Lj_lS^! iU>-*!)L^lj $.La01 a>~j^ — 

o^Lx« ^\ o^Lll LotL.,^_4^ o^Lil Jj^ iw-Olj-j- ^j -^3 ojL^Ij 

s^iii 0 ^ ^41 uis} 5jU; ^1 ^Sii TNT Ji o^Lll 0 !-*y>- OJJi yS 

Ll&j ^^j_iSj<Jl o^Lil j-^ jy 4 ^ Ojjij jl J^l o^Lil ojLaj C)jSij ^^^4l 0 ^ 4^1 ( 3 ^ 

^Ig ..■*» 3^ 0^3^1 oLpI^ .. c^j-51 i_j^j^ 3^ ^ o^Ljjx---*!)U . U* 3^ jy^^ 

. y^ o^Lil 03 ^ 43 ^ lS iw-JLiJl jl 0 Jj>- Jg-^ o^Lil 

. ij^L^l jyij iw^jjsl oL41 3 o^^l 3 ^^^-^ 3 Oi^li*! ^^3 • j' ^LlgJl —V 

. 4_^Jj>xJXwJ.l dUia^ll 3 ^-^ 3 ^''^*^ 0*3*^ • ^ IkJl Ji4i - 

OjjftJixil o^Lil d^Li?^ jy^^ diL.*v« *• ^^-'■*^ oj^l jyij 3 ^ ^“45^dJLlgJl 3 ^ j' 4^L.w» ^\j Lj_lS^ — 


3 • t ^ 1-3 ^^3 tO"^^ 3 *^^ ^ ^LpxjJi jLigi 3 • ^1-3^1 ^3 ~ 

. 1 o^i-*i«i 3 jylxJl 01 0 ^- 3 ^ 35 ^*^ 

c^j-3 d^jjO_« Oljj (_^1 dj:^^ 145~120 y^ olj 3 ^ d_^J_?xX-.*w« ^jlj iw-^--vJl ! dJLlg 3 jy*-^^ *jl 3 ~ 

. d^L^-^ ^1 ^oLOv^^ d^^^o3l l*.x^*y 1 

OJJjJ ^Ug-J^ ^Iga,xJ dj^^j,^ d^3^ y^ 0 ^. 3 ^ jy^ lJ5-*-s^ Ltj-lS^^Llg-Jl di^U?" o^lj L3S^! dJLlg-Jl dS^U?" — 

^^ 33 . 3^^ (^ OUg-OJl yS- Ll* 3 ^^ TN'T Jl y^ 3*^ 10~8 y^ d^;-*3lS y^ dJligOl d^Lff^ Joy 01 ^ 

o^^_ 3^ 3^^-*^ 0^_^^Jl 3 ^ djLlgj (y\ tO~^^ . Lllg ..aXS' o^LjaX-<x*)U oLlg-Jl jyj^ 

, dJliuU iS\ 3^ 533 'j3oJ1 

i3lJ_a'!>U 3 ^ 12>~ 8 j oLxv« dj^ 33 ^ i3lj_a^ 3 ^^ di^Li?^ ^330 ^'''■4.1 013 ^^ LLlg-OJl 3 1-^ iw-^-.*ol ! ULlg-OJl —8 

• 3^^ L-Ji.'ig^ 01 jy^ LLlg-xJl L5^J ^ o^Li.1 d_j,tj5^ dJJ^l 

. d_^ljX^ 3 d Alar:^ — 

. oy>tjaxil o^Lil d^Uy' ( 6 \ 1 ) y^ LLlg-OJl d3^ d^Li?" J3>“*yi y^ JL>- (^0 Jyi *)l — 

. cj\s'\y 1-4-vo O^^^j L^Llgxjl 3^ Jg5L4 d.Ji,tj_^ d_a_^*y O^LC L^-Uj L*j-^ d,^-<xLtjX4 — 

. d^j^lji-l oLiiJ^^ 3 ^jy*-^ Cl^-^ ~ 
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L^j_« 10~8 jv«LwJ.l ^Ijjsxj^l d^jjtll c-^l^^Jl ~ 

. . Li> O^^Jfcjaxil 4-X*j^ ''' c3 jV-"" 1 

: jJpLv^I —9 

. dj A^^l ;«3 jJj1 oL^L ^a1jL--1^ j^J-PLv^I i^.--jtS^ — 

. o^LiJJ ^lg„..*Ji (3 (^ ~ 

j^J-pLs^I jv-wv^ L-Ji l 5^ *■— '*^) C-*J^1 — 

. o^LiL 

jl ^_gpi .'^Ji Jjj_<xl l 5 ^ l/*^) u"'^ Cf^ ,3^ dJL>- ~ 

* (bj^ ^ (3^1,?^ A_*j-S^l ^3^|j)"''^ 

^v-JijtxJ ^JjsxjLwo ijJJj-S^ o^Lll (3 ^ 0^1—4 • o*JpL-.*%i.l o^_-iwi-l ~10 

. jojxjiJi oLpI^ ^ TNT Ji o^ii* OfcXpLww^ c ^^ AaXa^x-p 0^4 0^^ ^fcA.>xJi,wo 4^L>x_ilJ*yi 

TNT Jl iwJiji 5 (3'*“'^ (3^^-"^^ • Aii>-*!)L4 

o^L^ ■2 j-^ 3 j^ij3 liij t o^ljj 3-^*^3 ^^3^ TN'T -Si ij*^ ^ 25~20 ji'-'-^ ojpl.*v« 

^v-*-S 3L^*yi (3 L^-^i-^-Si 3-^S--^i Oi jv-U-Si L^_42-3tj ^3-^ A_*.-j-^ jv:>xjaxjJ 3i-^i-vi^ 3-^ J^''^ ^^jSs-«.^(]!4 

, A^ A^Jj>xJU*J.l jjfc-iaxil O^Lll OjLaj aIaJ oJpL.w* 0j- 3>- *y i obijjji 

jl ji-^ Al?jJt32-« Ip ji-^ jI/^ iw3L^ (^7"^ OJj).,',igSi o^LjJj ! o^-^i A.JpLd o^LjJ ^ij-^ AiL3i ~1 1 

. (3 i-^i'-'-^'-^^i 

. oj^i ^L«i ^•i-^^3 (3 3i3^i • 4-*4^i ~ 

• oj-^i ^A A_tjpLJi ^^^AiL*yi o^i^ i^,p 3^ • ^-jSi-^ ^Sj^ — 

. ^^3' (3 ^^i^i 3' ‘^3^3^S A-lfil^ O^^i ^Lal • A^L>- — 

. c-J-*J^i ji 3i-^^*^ 3' *—^i-^ i-^ AiL3i * ~ 

! oj-;j<-S i {^^A — 12 

. ^i^i t_.^AjLi oA^ljtX^ oj-*j<Ji C)j^^ il)i — 

• i^i/S^ j'-'-s^i (^yu*^ l 5^ i^ ^'Cp^y ^i ‘•—-^^ ^i^i J-3 o-ji-5^ iii ~ 


: iiLAlj Jat^i .0 

! o^^i A^ ^j- 3 ^i Jsz-j^lj o*yL>- 3 ->*!)Ij 1 ]Ll& 

. (3 ^ 3 ^ 3 ^ * 3 ^^ S ^ 3 ^^ ^ i ~ 1 

^j,vw_ 4 -i oJ_*jpl iw3L^ o^Lli *c^ C-> L3lii jy»3j (3 ^i-^i oj-& (3 ^33cJU*o 4 o^-^i C)j^^ Oi ~2 


-V" 


3- 




' j' J-u-» a“^ 


L 




lil 4jl xA o'ilLi-l oj-* (3 . 5j-ii-l j<? ^j-«j ojLLI jv—t3 Li jj-^ ojj_«j2-« oj.^1 Ci^J 01 —3 
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L^J*^l? ij^' J-* ^Li]l jy^ '-'-^ iw^jjLl j^j-oiJ 4_;,*5^1 ^ j -^ L»Jj>xi*>»1 

. Aa 3 4.^-^i»l Lli^J 1 4_p^^,vvJ 4 _vwjL*J 1 Ojy Ij 

• L-tj-lp $-L*>» lJI ^^LaJl o^l^l (3^ 015^ Lti_lS^015^ Ltj_lS^J2j>tjj 


! j ijJJi l)U 4iL.*v« Jj<j*y oj^l jy^ 4_j.-.*jJL) L»1 ^ 

. 15 o^jjftJixil o^Lil ^ jv-'^' 3 LiU o^^jftJixil o^Lil Ai^Uy — 1 

. jylxJl 4 L^lj>tJljl J-xj '•—-^^ ~3 








, U^' lj_a i3 


, AiJij Iw-J-A? JV-'-*^ (S^ ^ J-*J ! iw^J^lj 0jj\^ — 

. diJij o^Ly* dj l)j^ ^IjJI oj_a (3 jv--*^ Aj 4LJ1 oljLiJl oji jyij A_:>x^ C1 -jJj4 ! — 

• j-Av? (_^jLwo jyUJl l)j5Cj jy^ i3''^ (S‘^ j-*j • — 

^Lio oLiv« i^j^\ Jl *!>li-4 *—*^ diL^l (_j-^ 0i5Lix-<x*yi ^ja Ju i 4l2j>-‘>L« 

, iJljJj^l C->*!)l^ij ^^ l5^-^ 


; uij^i .jf 

diJ|ll ^Ijji'yi jf (oLiJ.1) ^j-^1 j^Ju ^^ix^:u--j *i1j 1 $.Li 01 ‘>L,^jL» lA ^Ijji'yi ^ 

A.-;-*!^ (._-J6^ 1 . . A-W^^ 3^L3ti;Ux L-i-;^ Cl->L;-*^ji 1 ]Ll& 01 0-*>J-^ lil ^'-4^ OJ-^1-^1 3|j^ cO^^J cl"'*^ ^ 0 

???? i^•-.■^j" 0l^-«j Lg-l^-j-j ^jj>xJu*J.l o^LLI 

?? jj),,'^^ (3 ‘^ji ...tj^l AaLi-P — 1 

. ^OlxJl j>^l A^^tOaOl ^vJftj>- ?? i0yJi^^^^^--vv« |^_/*'-^ t3 * A-J_tj-P —3 

l^J-^ ;«3j-i>l ^J>c-L) ^^^1 dJifiji-l Aa.0^^ A-aLj^ 3>1 Oj^ A_^ ^^-jA $.L02jiJ 1 ;«3j-i>l ~4 

. 0^^ 1 y 0 ^^.3 1 






(. C-J*!)liij t c-jLv£>ij ^ oljLj-- L ^ (-3aJ> 1 i.._**>»ljju Lc i»—*.^ O^ 

l-aIx^ ajI ^ iw,*---Luj Lcj ^ .. t 

L^ l-aIx^j Lj^ . iw*jL:^ l5^ ) 

L^l '*-rir'^ i^i^)^''' iw*jLj^ l5^ 

. fc-Lp'l^isJl ^ CJ^ ^ * 1^1) J'"*^ 

1^1 4jl (. A^ljtX^ 4^1j>xjlj*yi tj*^^ •! 

^J,| tJ‘''^J c->LaL^l Ai^ 4^^l 0^ L)|j*J-4“i Cj^ $.1^1 (3 

(3 >~v'U Ji^C-vwJl Aji-i^y^ Qyj'S' ^ ^ ^ ^3 ’ ( ^ (3 y^ L^-S^ . AiL^*vLl 

( 2) (3 3^ Lti3^^Jg,..*Jl ^ A^Lstx^ L&L^l 




jlj>xjij*yi o-jlS^ Lj_LS^ o^LLI aS^Ljj^ LtiJ5^Ail o^y*" . o^Lll aS^Lc^ ^ l.«**>»Luj ^jlj:;xjij*yi a^^I 01 .2 

. ^ 3 ) ^ J .,^-^1 (3 Ol ^ ^ J .,^-^1 ALJgi , v * w « ^y-y '^y^ 3^ 


3 (v-^'^i 



5) 

l;t 

i \ 

Az- 



3^ 



5} 

\zx 

i) 




'*'3 o^iii jy- 


oLs^*!ill ,2i *y^ ^ ^3^ ^^3^^ L5^ ^3^ A_aLs^lj ^^3 01^^ .3 

. ( 4 ) J^i >1 (^: 



Jil ‘^3^' LS^ 33^ AJfcUrlj ^JPU^I ^-A?3 OOs-« 


jpMI il‘>L-l 
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X. 


Ajjb;t4i*ili A;rjS«l 






















































































































OL^** C.A-%>- O^Lll ^cJ;2-o» .X«ljtX^ 4 

jx^LA l)^ c3j ^ 0^5** c3 ^ oL^L i^.^jo o^^l ls^ 

. ( 5 ) Ji^^i >ii 



^IjJl (3 L«J_IP l5^ ^ (3 •''^ 

>M^ j Ij^^Ljlj 1 j5^ JjCJ l)1 ‘•^.^ <■ ^ ^jJa-viSj jv--*^ (^1 j Ij^^Ljlj 1 j5^ 

(jJJi Ajj . ^A,Jgs.LA»*yi l 5^ jpygxa^j i^_jijt,>i2j Ajto O' ■''^J ^ ^ ^A,Jg ^ai O-AjSjj 

L?»S1 i,.;1aZAJo jlj>x_ilj*yi 4_tf^Ljl CA^LiJl O' iw-'-wJ'j <. jJu^\ A:i- J'-v^ iS^ ■ 

oAp j' O-Ajaxii j' 4.:^^' ^ij ijA>- A-jJ^j . L&jyij 

“ • U-^ A?^' 


jy'j A>- ilj Ltj-lS^ ^Lp o^LLI ^Ai iA-*jLS^ Lt0^3 o^^;>x_iixi.' o^Lli .' 
. 0^^' ijA>- 4_j,t>.,^l LO^^ O^Lii A;;-«-5^ ^ 

^'AAtA-^y Ijj^Jg ^,h ' lilj JA* 

Ji*y' ^ ij^3 (JpLviaJ' 3.1 c^ji*^' o^li*' -Isl^ "‘^ 


4 |^5--3' o^'La 4 ,^ 5 *^' ^ (3 (J- tj^ (_ 5 ^ U]j-yaj>- JU^ 3 • J'^ 

. 4 1^5-3' 3 3 c/*3 (jpLy^i 

0jj*32i.' 3 3 (0^ OJjaJ 3_^ '-^i '^' A-v^-^j t L^-,.*uaj o^lii 0^^53 O' L*5^ 

^OsjOi y:>zlsj O' 0J-3p L«j c 0^^^' lJ^ju^ OJJ-i 0*^ (. '-6-*-**-^ 3 3 3/^ J 

o' i.— 3 : 4 OJ-JaS^ (. 3 0 J-J.i AlPj 4 _v*S31 3 ^ '-4'3» 

. 3 ^ i._-JLi AjlS^ oAp OL^** Jl?- 3 

oJL^** Lj_LS^ o^Lii Ltj-LSj 4l?jA02-«j a^^Ljjl« o^LL' O^^^j O' ‘ 0J-'>''-«Ailj JaAOaJi 

t '-^-^ o^LLI JaJtv? 4 3 3 ^7^-'-*^' 3^' 
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. ^ C-jl^;>xjaxil ]sKA,ti> ^A.^ ^ o^Lil 

C,*^ cJ- cJ- C-o<-s^j lil (jJJi ^ i^;;lgatJ O^pj^LJlxil O^Lil j-*,^J>- .J^ 

(3^ O^p^aJl iw-^Ls^ c)^ c3 ^ J»-^:2J»- Ail Ji>-‘>lx5 jj-* Jj"'’^^ 

^jL:>xjaj*yi 0*^ lJg,^,..*o OLS^ Jij>''!>lxd jy.^^ y^ i._jL:i-l 

jl d^l^ Oy^ l/^ ijJJ^J (. L-jl-su^'^i LiJl^ Li^ 0|jlp 

cfJJij L^L«1 Iw3jJ>1j o^^l lJiJ-^ ay*y2}i\ Qj>y^ O' ^ -.}sa^ (. oLi^ 

^OtLl ^j-4"' c3 ij o' Oj^ . IwOjJs' oLjtO yJ^jj C-*A>- i ^'j>ejaj*y' ly^ 

■ JLI' (3' t3 

^JjxXwo *y 4_iapL,i2^ iw^L*-^' 0^^^ LLli-iJlj ajOjO.' o^^i jyi3 O' 0-*^^ ‘ OLli-iJl .j 

jlj>x_iij*yi Jjjts c d^^L3« i^^Ajd) L^Jjt^ Ojj (3^ d^io^i'l ijl i.._A,-_vO'^ . LLli-j- 

^jjO' i ^jjOi ^L3i' l 5^ ^ ^0-<.^^*y' i3j^ ^VOOO "^j-y aOs-jOi 

^ jljL«' 5 JjLSJ' L&'a^ O^j^j ijijq-1) ^JjxJUw *y 3^^i (3^' 

^3 L&1wL« Oj^ij d_^LdjJ' 3^'“^' (3 y^ ^ ^y^ 

. ^3'^' O-O-ti-.O' O'Xjtii 0^^^ aIuO' O' 0!-a*>- . OLli-jOl ^y^^ y^ i^a-wO'^ 


0^ 


O' O-AA^- ( ^ jJij' Siy ^j^-9 <3^ 








,jSjcS 


^j Lsjxjlj *y 1 A>- 


^>il .6 



^[]a ^yA Jji-1 yA O^LjiX---*yi 3 'j'^'-wJ oOj&j (. i g ^jlj:;xjlj*y I d_:>-^' 4 j<,a 0:? Li^ O' •J-J<J 0*^' 

. t_.3|j_&*yi 4jt«Ji5 iwA--wJ>- 31 ^ 3 ' y^ ^^Ltj-iJ' * I 0^*-^'-^' L^' 3^ ^ysJ^Oi . ^jlj>xjSj*y' 

! o^LiJ' «a3-' i}yA^>^ 3 C-jli2j»-*)U.' y^-x.) 


Lt3 ^j' 3^axJ' 


— ! o'!)UL:i-' cOL^** JL?- 3 • 

v^lS^I i_fjjj (Jji ^Ls^ jj o^^l JL>- jj 

LlJg,.^! ^lAr>tiA>»l ((j^) (3 
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jj^Sli y\ 

1 ^ 


3^U^' 

-J 


(cr')J^ 



A 











































— <1^^- l)1^3.1 C^^-3 ^ oj^l c)^ c3 '^“T^ 

^ -i^y^ iS^ ^''^3 c3 ^~r^3 * ^ja-^A^^\ 01^3.1 (3 —1 

. U^ 4jtU,^_4 O-iLS^ l)| lv?j),.',ig:^ 4 ^^j^L.*%i.l i...^L4:i- ^/g,',ig?x-Ll (3j*J-^->^i C->L«A-^1 

. l)[^ U'^^- ~2 

^ jl OljjjJl ^ o*!)lg«Ji $.L&xJl OLSO (3 j o*!)l>tj<Jl ^ 01 *3 

* ^Ly»L»*yi Cl->*!)^J>cjt!L 


— ; ^ixii oiji^*^ bilg.tji ^\jJxXy^\ Uii^ 

. jlj>xjij*yi JiZjtv? jy/S.‘^\ (3 3 

. ^Lllj *^1^1 djLv£>l (3 1-$-^ 0^LjaX*x*yi dJj.^ ...w jv-w^ Ulii-xJl .u^ 

o^Liix---*yi ^Iji-l oj-A (3 LLli-j- Oj*Aj ^v-'.-'-^^OJ jyjJjJl Ajil^x^ ^^^^.3 oL^L Li,lg...zJi oj<-^j lil Oi-^ 

. ( oLsT*!ill (3 ^ t3 ^ Jjt5 JJj ^Jj<i ) j>^l 


— : 5Jl^l oJj& J»la (J oj^l ^^3 01^ ^.^vvwJIj D 


.Llk^l - 

.Oj^l ^V—d^Li?" O^Oj ~ 
oL^L L-J5->tO^*^l 4,a,lg,iil oLpIj^ — 
. iw*jL4>- L^ji C)_^H *y 01 ~ 


oIpI 


y* 


— : OljL^lj O^l^l X^ ( Olj^l ) ^iJ^Lj^l Jl^ (J 

. diji oio jif\ jyUJl (3^ L^-L^-^ ^_3uisl *y 


: U\j 
.1 
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dXjiaj O' '•*-*4^ jLx^l J:3j)^^ AjlJfiX^ jLx^l J-ilP .2 

iw^jjLl 0^ oJj>-lj j4-liJl iJlj>- t oj-^1 jojxjjj 0-5^ j aJU “iljj (vS" 20 j_j'-=r>^ 

r 14 4_pL>» / ^*5^50 0^-5^ ij^-^ (3 

^v^lOO iw^jJsl 0^5** c3 j,/''^^ O^J ij^ <—^aJsI o' oJjs-ljJl olxJl 

. ^ aJI ^20 (3 ^L-" / 

^jil A^ L<.*v* L^-l^\-vwJ A^-^^^-LI 3'■^2-“ i Oi-VP 0^-%*Jl ‘^I ■. -.-.I i -.Ll 3i^\,vwjl ^ 1 «.Xj>tA*>» 1 *3 

— ! 4j>-j^Lai.l CJ^3 ^ (_j-^ O^j-^1 Jjejj (. ^3®' / ^L-<^ i. _.5JjL1 

: jyiixJb oj^l : Slj' 

L^ '■*'*4=J oljL--*Jl Lvi?j,vi2-:>-j . ^15 10 *^1 ''^.j^ iw3lJ_&*^l ^Jj>xJu*J o^^l oj_aj 

-: J^i 


A^ji.1 Oji O^Ljil<>»‘>U b* jjjtil ^jy^JU*J.l 0^142^*^! • 1 

Ltj^ C ^Jj>xJU*o Ojbe-s^l jLiJl _.jjjisl oLs^l y ^3 oL^l (3 

—! 4_JLxJ 1 L-jIjig^-l jLiJl 4j|4^-^' ^1 jj>xjl-*»1 (3^ • (3^^ 0 ( ) 4_jjjti«l o^Ljai*>»*yi 

. ^ 4 ) jJtS (^\ ^yA jLiJl . 1 

^)Q1M 

( 1 ) ^Ja->\ (^jpLv^I o-^j o^pfejixil o^Lil OJJij 4 _pL 31 Ol^-« jLiJl ^\j]s^\ .2 



(3) ( ^5 


3 


jjjjii OjytAJ 
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( 

IjUi-iJl c-*jLS^ (3 (j^ o^Ljii<>»*!yi j^p'^-v^Jl jlA^^ l 5^ Lilg,...tJi c-'^^ .5 

^Jivixxil (3 bUi-iJl 4.^3? ijJ_«_v*Jj . o^^^xjixil o^lil ^j-« L>j>tLj>- UiJg ...tJ i 

■ ( 1 ) (*~lP'j ( 3 ) ;»--»^' (3 6 o^jjx-iixil o^LLI aS^Ij?^ '•—*^ -6 



. 10 j' ^ 8 

( 6 ) r"^' 3 J-* Lj3^ JL9 i^ p^igXj ^ d^Lr»- JJl L^Lijjl 



L« ^1 


i.._A3ji-l 4*ip ^1 ('"*^ ^ AaIp O^LjiXAX*yi jLiJl 


jjj«; JU- (3 .9 


A;r^i : UIj 
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(. jLul 5 jl SJiLi-l ^ iw3jji>l OlS^ ijL?“ (3 oj_aj 

LiA 4_4jL.*J1 (3 L«^ jXjLa J^J>x_v£> ^ aJ-P jl jLiJl O^LjiX*x*yi 

2o\j\i2^\ A-gJ^ O^jJt^l A.^^1 L5^ LLli-^l ^L?xJJ i...^jj>tx]l C)^^ij 


• ( 5 ) ( ^ ) Iw3jJ> 1 Ulla-XU {_^''^■^J .ol^^;>tLjixilj c^ 


•,UJl 



aLsJ?1j lJj-®Ij_ 4 t C->L*_tj^ aJ^^ C->1jjJ^^ AS^:>tXi.l jl ^IxJl I-. 




; jU)i oUi^^ 

. Lfl Lc j LiJ 1 Aj ij^Jg,.,*) *y 1 ^ jOj . 1 

. jLiJl ^^‘•‘'^ -2 

, ‘>L«15** $.Lilj oy» ^j-« J^''^ ^j-« s-LIL .3 

• jLiji.ij \^.s/2i Jlv2j5j .4 

. ^1x4-1 oLxj*yi .5 


— : oj^l ^ 3 ] 

. A^Jj iw^jJsl l5^ 3 Ljj-vgjxx« l 5^ '^3^ O^ Ajtij^ ^3^ ~ 1 

*'^■^3 ^ (3^'^3 lJi-L:>“ o^px-*,^! jl j1j4“^ ^^3^ ^^3^ l)[;'-'4-1 j' ■^3^3 3^ c3 

^ V ) iw^jjsl oL^L ^jL>x_aj*yi aj:^^! ^-iiaxj 
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(J 0^^ ^ oili' (J ^■^^' j' ) j' 

( 6) iS Jl^i js^ U.S'uij^i ^ 



^1 ^1Jj>xju>»1 <. d_ol^jj£-o'l 01 JiJj-J" djj^ o^j-oeJl o^LS**ij0>- (3 Aii>-*!)L« 

oJj&J jj;ud:?^^l,.*J.l jl jJ^J L^l Iw^jjsl tJ_5^ Iw*---Ui.l $.Ip^1 0!-a*>- 5 


— ! sOlOl j^*^l oLpI^ . O^jjil^l 


j ^-— 




. UJg..tJi lJ’[jl^\ 6 o^lil SiXf" 0^^ O' .1 


• ) iOy*>^ j' 6 j' LLliji 

. L^Lijjl i_jLjt^ 

.{8)^\ ^1 (jj 1^ L-i-v^j 


.2 

.3 

.4 



— ! 4_jLx]i i.*-jL_o»*!)y L&AJjSj ^c_vi2A Av? ^lJti*^l ^iA?xJL-*»Lj ^-s^Jj *y ! 2^^ 

Jlj>- ^ *y 4jU ^j/2J>x-A1 d^fji ^ t “Oj^jJ jO*^' l 5^ -Jg.it(^ aJI ^_J^ji ^jA^ • 1 

(3 j-AAO ^AA<>» 1-*^^ ljLliA» jJ t j0>»' Ajt-Oz-J ^A^ 


^ 1 ^ ^^..*.*»^i j^\ Oj-®A^ jO*^' (3 ijIJg... aJ' o*y (. iw*j'^j4“' 
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dJtJ_« jLjs.AJlj i^J3^\^ (^^jjilxil 

(j_^l 

^J-aJl l)IS^ ^ (3 ^'^■s<^l o' Aj>-l**J.lj L (3'-^' }ox^\\ *^1 y>t-^ *y ^v*^' -3 

d^lxpl 1]*!)L--1 O' 3'-^ 1 ]Ll& ! a^L 4“' (3 • ^v*^' O' Oj^ j^- jLtjj^i liLiLA ijJJJJ 

. \j^ aI^ o^^i ^yA j'-'-*-'' o'-^ ^Ljj;>-' (jJJjJ t cfJ-0*JO jixj 3'^ (3 'O-*^ i ^-*-^2-^ 

3^' 



. jjtj .4 

. ,..*Jj . oL^Ur^y' (3j 4 j>-L.*w« Ij i Jg ...tJ' 0*y .5 
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. ^ Obb^jl ^ sytiixLl sdl!>l A^^^'olvn^ ja^.,A^. 

; |JU]l s^lll oLn^ 

65 Ji 45 J/* c3/=*^ ^Ur>tXv-J.l bljjJl 

: Jdl O^^liJl j»S^lj 




. j£»jiy>x_Ll ^bijjl = ^aJsI 
. j£»J|y>s_Ll ^bj^l 2 = <J^jJ 


□ 

□ 

□ 

□ 



— ; Obrlla.tf< ObLj«J 

. ( i5j|_^>tJ.I ^bj^l ) Jsj|_^>tJ.l : R 

. ; B 

. oJ^li -k^ ; I 

. ojLLI si'Lc" : S 


^\ _.SAjLI ^ Ajtj ! B 
































. s 0.447 = R 
. S 0.447 =B 

;rB =I 

R 0-01746 I = 

: J^' 

7.599 =17 X 0.447 R 
. 7.599=17 x0.447 

L^l? ® "'^.4 

7-599 = -!f_5/^i _5 (v~“7.599 = 

—! j£»j)y>sj.l 

. R "^ ( c^G jap ) 0.01746 I = Ajjij 

23.882 = ;r 7^22 )x 7.599 = I 
. 180 iS^ 179.998 = 7.599 0.017464 23.882 = 7}'^^ 


w < mu 






: Juju iuu^i 

jvJ-« 2 a5^Lj_vvO 2lv2j1jJ ! I ^ ^Lpx-lJl 4jtl^ 




Jj2>- 




.7-599 diL*v« ^ Jisii-l (3 

^ L-Ji ^ Jaji-l 1^ ,-,igX*^ (3 

. 7-599 7-599 Ija^p l 5^ A^lajiii LjiJj ^ 
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v_ 


. ijJJJJ l)^ c di^ ^lg,...*Ji ^j.P oJ.^ j3 













49 ^ ^ 4.25 ^ 32 ^ ^ 8.5 ^17 ^ ^17 o^^i: Ji^ 

oj-^ oj.^1 iw3j-.^ *\j)^^ji 4jL)JJ1 ^JjLxI (3 ''-•*^^ 4j1jaJ1 *3 ^^ ijjijl lil (jJJjJ . 

i (3^ Ai^Li?^ 10 + j»-^70 2 ^^ aJ^ ^Jg...3i 

Jjtj 0*J-*-^ jv-^20 33 ^ 0^.^! ^Laj . 0A*_4 jv--*’20 aS^Ij?" 3j^ l5^ 

oj^ oL^l3 j£?La>-‘>Uj . a^Lu ^ 80 >^. ^5 3_^j ^40 >^. ^10 33^j ^20 

3 ^^*"30 l5^ C)j^^ 



. (^LwJl O^LaJl Al33io .^Lstjl i*^L.*3-j 

: J^' 

. ^ 13.41 = 0.447 x20 = > 

. 13.41 = 0.447 x20 = J^ji/^i lW" 

. 180 = Jojiyitil J-^LiJ 4jj|j 

. C4 ol^,:><^ j.iS' 5 Ji 


a“ 


'L>t-Ji ojjtA jvL. 7 2i (4^ 5 = (I ) ^LkJl 


□ 


3 a^Ls4 Ljl LJ-P . ^j32iJl 3 __5-* 3^^ iw-'-wj4 0 . 5 LLI 3^^ 

. aJ^:^ iw3jji>l oA.«L3tI.« (-3 JjL 1 i ^ 


0l52l jLx^'yj . 3>1 3lj ^ A^Ai_« i)^ l-a 1>3J jl AjljjJl JjL<>»1j CAj^y^'^ 3w AjljjJl 

-: j'yi aJ O' u-*:^ t U-^j3 S---*''3.' 

J_LP C f*^J ^ L^X* 3^"^ ^L)jJ' a3 lJi-^ c^OJi 0l^2i 3 0'32» jl ^ ajLjJJ j^jL^' jJt —1 

. ^LjJI 

. 0^^^ L« liajl 0^^^ A_P^^,^' ~2 

3^ yy^''' ^ ^ Ij^^' L«-S^ 1^.ygxil 3 jjir^ ^ijjJi c-.^ (3^^ j-3.1 0^^^ ~3 
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1 0^1^ o' i»— 



















L_jJLuj1 


: j'j-»Vl J>li Ol^l : %\ 

oj-^1 4^ (^7*^ ( ‘'^^J-'-*^ iw-oLaj>- (3^5-^^ U^^- ~ ^ 

. .. 4.^;;^^ iiy dJl Jj>-1 J^"^j *■ ^Laj Jj>-1 

jl 4J_tj.„vvJl i^.3jtS^ iw-J-P i3^J^ CJ^ ''-^^J AjaJC^j.1 

olijl ^jjt^ji 3^-^^ Jjy Oj^ij ^ 4_pLsi2j 4jl ^L--l L.5^ l 5^ 3yb^ 

. LijL:>“^l i3j^J 

l)1 a.tji 4jL<>» L-« jl 4 C->LJj<-L 1 jl 3^*^ oj_^l 

. ^vvvjJlj ;jL:i-l Lt3^ ^1 L^3.P 

4j<jLlfiJ jl Jljwx O^-^l > OLS^ d3ljj_^5^ Oj-^J^l 3^ O^LjlX---*yi ~4 


.. Jl 


Xiy^^-}i\ ijl 4 dJ-P (^\ jl ^ 3^^^^^-'-*^ dJ-P Oj.^1 3^^ 

jj ^ ^.A-wotll 3j-^**'-'-*^ dJ-p 3 35^dlj^ljj o^3l 4.5^ jy^3 ojjljtj- dJ-p o^-^l dlj^ljj (^aJI $.Lp^ 1 jl 

—! d3l3l d^^^jlaJl ^LjL) 3U.ij ( .. 4 t 

^ AS $.Lp^1 1J_& l)1 JAo ^ ^/g,',ig?x-Li ijl^j.1 djstXd jA^ 4J_4 0^31 $.Lp^1 .1 

dJj^lAj 3 3^ jAi *y ^^^yivAXiaxU ^*yi j3tj ^ ^ Aj>-1 

. di'^lpl o^IpI ^ J-4J •*V 

4 ;«3LiS-j- l)1 i^-—^ 3^.a-<x*!)Ij 4j3>- 3j ^ 3^ 33 ^$.Lp^1 

l!1*jj5wo j' ij'^"''*^ dil <—^ji 35^A>-1 y\ aj djuio ^ ''^■^J 

( •• j' 

^^^l^j_P*yi iJl ^ 3^ dJ-P (^/LaI djl5j 3j-^^ 

(_^j^uAo aJj 3$.1^-a Ajjj dpL,igJl ^^jp c-*>c3lj Ia^j 4j_4 ^.I^aJI Aj^ 31 ^ 

^jA4 3^^ 31-^31 j^Lij 4 iw-'-^xLii.l o^^l 3j ^ oA>-lj 0^ i^..,^\y: 31 Aj^ dil ^L--l 33^ L^j<v2jj 

. oLaI c-3 3jAjj 


! CAI^j-^I 3 331^ CALlij>-*!)3 

. $.3^1 3jj dtjj>x_wj_4 3j^j 31 o^-^l 3jj 531^ ‘•— -^ . 1 

. $-3^1 ^ 3j>x-wJ_« 3j 53 3*^ ^v>3-l o31^ d-*^ .2 

L^jujaI y^ o^LjdA--*yi <■ ^3-^1 ^J._:^3 dS^3-l 0^^ o^-^l caLp^ lijj ^Ap d-*^ .3 

. $.3^1 ^*'3^ 
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aJ ^^y2-v^j>xi.l OnJolJl dj>tJ3 ^ j} L5^' tlr^ ^_J-^ ■^Jo 0L5^^ . ijL^lil $.LpjJ1 

. jkA.W-f' 1^ •■'^^: 

. L-Ji^yi^ lSj^'^'^ ^-$-4“^^ !^y s-*^ -5 

. . . aJ. jl (.iJ-Lx jl jj A-v*vkS^ $.Lp^1 L.5^ .6 

L^J-pxjlwo i»fJJj jl L^Jjsxjlwo ‘-^J"® c3j-^^ Lijlj^^l ySij^^ ^jy^ o^-^l o-JLS^3L>- (3 

Lt--%>' y^ jjL-vJI ^v:>t-wv^ il)l <»—*-^ l. 5^ A_pi„,^j jjLv*J 1 4 A.pL.,i2-Jl 

^LiJl 

^ 4 jj^^ iw-o-Lv? Cl^J-jnJo l)1 ‘^ji Aj>tj^ AJi;;^^.! (_^Jj>-l *-^Lj L5^ ^Uia-Jl ^*^1 ^.^^“3 

. jlj^tjajl oL;o*yi ^ . j^tij ^ ij^3 ‘ ’ 

; OL^lJi uA3^j- 4J OL^Ui oU-^i ; UIj 

JjL& A_v;^j>- 3 ijl ^,',b a3-*jj<J 1 J-iLu ijl Aiaii-l o-jlSj c->L^lj aIs^ 3 A3_tjjt]l d*jLS^3L>- 3 • 1 

. Ij J.-.*J?^ jl iilj 

jO-^ A.*;^J>- Cl^-^ aJ^^I A_l:2ji-1 L!1*JLS^ lil L*! .2 

ijJJ-x5^. oL^^^y ci,*_iLL» ‘'-■*^^ 3^^ L^i c->Ls^LJl Aia^ -^j^. 

*y 3 ' ^ U^3 AjtX^‘>U ijl5\i.l 3 5j-^l (^ 7 ^-? l5^ a.4*j<J 1 C^IS^3y>- 3 (_7r^ o^Lial*x*yi 

. (3^ i ^i*,*\-v-*» 1 a^vL^-P" 

—! A.^L>“^y4 

4 A_aJj<-« 3^---*’^ t A_>-^^XiL« C->Lv£>ij lJj_s1^ 4 A_>-^jXiL4 3^---*’^ ) C->L*-*J>tyi AjsxJSxji].! C-^ljLwwJl y^ o^Liax*x*yi 

^.. 4 A_ilii_4 Cl->L^lj lJJ-SIj^ 

3 j_j-^ o^Lja:ux*yi iw--<>'yjo Lc ^L_-3l ('^ 

. jyij o^bji IJjJ^ AjaJjtll 3 3^34^ oIj^Lp Jj jLiJl C-^Ij1 yA o^ljiX---*yi 3^^ AjiJjtilj Aj>-j;3ll 

A^ijtll 3^---*’*^^ ^ A-iijtil 3b---*’*^^ ^L>cJ^l y^ C)j^ij oLs^LJI i_}LSi\j^J Aj>-^^Xia].l 3^---*’*^^ l)| 

^Llixjl 3^j^ 3^ *■ l/ 7/^ i]y-* OLS^ Jy*- 3 y^j ^ ^L-.*J1 ax^ Jlj>“JJ l) 1 3^^ (3^^^ C!,A.?*t3l 

Jjoij yA oUfti 3^^ ^ A,',ba?xAl '^jA^\ '^j^\ Jj-y* f ^y--3l lJ5-S_^ l)' ^iy ijJjlj 


; ^Ip ^ ^Uii 3 oU-^i ; I^Ij 

c-oijj-'-*^ 3 ^ (l 5 ^ ) "^b ‘-yy^^ ij^y aJ-^jJi c-yis^ 3 y>- 3 * 1 

. 4_^ y^^-wv-^-vwJ 1 A_*.*jl^' 4 ,_.-*.>-*'LaaJ 0^ oLP'1^.^ 
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; ^ C^y 4 Oj^ iSj ) XjLuIi ij ojl^i ^iJ>&:^i ; \juij 

jl ^L«*yi (3 j' ^ (j-^ ( (3j <■ OjLj-vvJl (3 ol^;-:>tixil • 1 

. OLS^ 0| 

. jLiJl OijIj ^ i3^-Xx.^\ (3 ol^^;>xjaxil ^^3 <1^^- 

3,| iji,lg,..<.^i ) 4_^^^i2jl oj-43 • ^Ig,,...*) ^,^,1^7 ^L-il (3 d-^i^^-;>xjixil 

. ijJ-jX^^'^lJl 1 ojLil l)jS^ iw^JjLI i^jyj LLlg-^l jjv (3^^ *■ l/^j3j^^ 

. O^-^l C-*^ OjL-wJl ^Jg-<X jjS-<x 4,«3 j>- (_j^ O^LjlX*x*yi 

^L-wJl 4 i ^ at (_J^ 0^LjiX---*yi 

• (_j^ ^L-wJl C)j^^j ^ 


. L 


jl oLiSlJl j' 


; d^L^cjiLi oijt^i oLvwj 

b\jj\ .2 . ji^Sli . 1 

. oL*-u--*Jl -4 . oU52l ^Ls^j 2 j>-1j_4 .3 

.( . .. 4 oljb^j-^ 4 o*yLia^l 4 ol^LJgj ^ oL*-*j>txjl ^j^j5^L»l .6 . oL^LJl lJlsIj^ .5 
Lj_u-wJl jv-is $.L^1 L^S1 L.w (3^3^^ l5^ l)LS2.1 Av?j ^ ‘'^-**^ 

oL^l C-*-^ oj_a ^ 4 !)*^ ''^■^J * yi ^3 5jL-3l 

l)1 oLpI^ 4 ^-*-^ *■ (_j-^ 4 ijjS- oJ-^ C-J^Li^l 3L>- 3 *■ b4“^J 

. I ^,XaSl^ i....,A,j_wO ^L.^1 4_)t3^1 1 ji^^.v2j 4 ^L.-3J jJ-*Jl 4_;^ L$^ 0|jL--*Jl Iw3j3j 4-3 ^LiJl 41)^-^ 

. 3*''^^ •-Uiw*- Li^ j-C ^l.-b>xJL--lj 

. L^_3^ ^U-wJl 4jtAjgJ 4_ilJgAlj 4_*,AjgJ OU-<xLlllj oLpI^ 4 .—*:^ — ! 4iij>-*|)L« 

c->Liij c->lj^jJ3-l iw-J^ o^LjiX-<x*yi c->U^Li^ 3 oJ—& 3 ^^gft_-.*'jl l]U_& C)jSij ci,*.-^ 

.. . c->i3UJl 






^LAr>xjaxil 0*yLt>J^l O' 4_a^,-_,iw« JjLlSJI ^J(Jlj>- 

. i....,**Sy J_IP 4 _LjjsJ1 C-a*^ J_IP ^-jsxjixil L«^.l 

. jL.*^ iwA^>tA>» J-iLP L«lj.t*^ 

. 4jjjtil Jjp 

: ^IxJl Oljki-1 ^U1 

^,ig,vg::^i i.._A^l ji^J (3"*-^ '•—*^ ^Lp-LiJ.! ^^jP aJj a a JjL-flJl (3 • 1 

jLww4 ^yA (3 ^ ij^^ (jpLvaJl O'j (jpLvisJl aS^Ljj^j 4jl j5*"liJlj 

jifljsJl l)IS^ (3 cfJ-^ I'-tu 4jU (3 (^^^3 (jpLvaJl l5^ 

j»ls jl {^\ yA oiLaiA>»*^l aLLa*! jL.*^ c 3 jl 

. AJujLi^j |^j-t>jtil aIaLisJI 4j>eJ3 (3 ('^3 ^ (^jpLvsJI aS^L*-^ 01 ^\ 

i_jLyL^ 0*y OJJij c-uij aIjjjJI lJiJJI ^1 Jjp .2 

^L,igatX...*)i aIjjsJI jv-.*^ aIs-^^I^ L-i-Ul OlS^ (3 $.Lijl (^0 

: ^tj^tflxJl ^ ^1^1 ^1^1 

—! L?xj>^ljl« 0i5** (3 1-^^^r'-*^ aL-uJI Oj^ A_L-LaJl JJtAi^-« ^ 

Ajjjtil j3 yt.^ C-*-^ aIa^jOI aIxP JaJtilj A^J^^iaJl . 1 

.aJ^^.a*v-^J 1 L (^OJl 3j^ 11 jl ^*^0 A^_,.*sjj j|p Li^l l0_& a^^LS-« ^1 iji->jjt*>» 1^1 L«1 (. A..t>_J-<x Li^l t3^ 

jLj_,.*v^ i^y^ij (^3Jl (3jl-l^l jl ®yV^ u^ aIjjiJI aIxp l 5^ ^Ltjjpl 0*y 

^*^1 jl i^j[la}\ ^ aIaIisJI jJjxjOjj cOjl^j aJU A,,j>tAX 3l>- (3j ®yV^ 3^ 0L«*^1 

OLfl*^! jLtj_v*^ axJla aIxxJIj aIx^JL ^yhjij Ajfi_<>»l^ O^j^j 

aJp jl Oy’y-^ (3 ^‘“'"^3 A]a^\yi ^JjtA^J.! ^ aIaLisJI aIxP O,*^ .2 

. jl jlj>xjaj*)U 2^13 C)^ij *y 01 Jsjj-J- 



• J 


Lj_,.*v^ (3 A^Jji-lj iSy Jg*^ ^Zjjj .3 
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. *.*>-*3 J L^-vvw4 ^^,,La.La*aaJ 

. yL^* i^Jil?- ^ L)L»*yi jLj-a-a^ i^_*j>tAxj ^L3tXj*yi .5 

. ^JjtAiJ.1 KlX^ji OLS^4JlSC» (3 L)L«*yi jL.*w 4 Jjt-i'i'l 01 ^ j5^UJ1 J-*j .6 

3,1 ^ (3 c^l aJ-jjOI ''—* 5^ t^J^' Oi-*-^ ^ixil xJLi-l (3 ^1 

— ! (3^^ c)>^ ^1 C-oLS^ lil L^^‘'3 "^J^J OT^ J5^UJ1 Iw-^ o0_a 3j 

. t-OjLsdl ^^j.p l-aIx^ 4jl jl 0L5^lil 1 

OJJJj 00 *y OJJjJ oJ_%^ 3i 0O-&J 3^^^ ^3^3 lt^ 0J-5~2 


3 2_LuiJl Oj'Xj l5 ^ ^J^3 ‘'—*^ 3^^ ilO-a OLS^tj0>- 3~3 

00 »*yi jLj_a*v 4 i»_,*>tAxj 00»*yi jLj_wv« o-b t d5^:i-l 0 ^ aJjoJI OiS^ 

1^1 3 ^ o^ja>»L_ 4 • 0&Jj>-3 lZ-OjOj^a^* dJjcxJl 0^ 4.A>tAX “^^^3 j-’O-*' L-i-0^ 

. iS^ C3>^y 6-3-5 ^j-« i_^02-« 


4^) 4^U1 


^ 4 4 4^0>- ^ ^La,*j.,aS^ 0-a.*aJj ^jOftJijl dJ_^ Li^l ^3^ aJ-jjOI aS^IOI i^—aj^ 3^Li^l ^*!)Ixa>»1 j_ip 

—! dOlxJl 433 ^^ ''^■^J j5^UJ1j a^Ls^ / Cy 'XS^Ojlj 

Ojjftjs^l o^LLI (3 (3^U^1 Cf* ‘•—*^ 3^'-'^^ a_LusJ1 c-OLS^3o>- (3 • 1 

. aI^I Jj>“1.3 

. 3"^o^i cO^ ^j)’'i'^'^^“^ooOi ^^Oaa.*»i (3 1“^-^ ^^"'*'*^3 3^^""*"^^ ^“^ooOi oi -.xs^oji l,»a^“ .2” 

Jo>- 3 ji ^^^aO**^i ol5^3o>- 3 ^ (3-^o^i 3i ‘•—*^ *3 

. A^ jl oOjA^ ^1 "^J^J J i^0>tJl o^L* 01^ 


OjS^ 3^LiiJi ■^0-Aj a^Ls^ aJ_^ o^u o-O-^-A-vJ! O'Xjtii ^y/* aLjjOi oLs^ 3o>- (3 .4 

3h 3^^*^^ ^3^ ^^3^3 0^1 Ol-S a^Ls^ cOLS^ 131 oO_aj OJ-jXaa^'^IJI iw^'^OOl 

. OijSo' Aj_jjijl 03 j__;-0^*^l 0-iA^*!)0Jl jl (333^ OAjtil iw^'^Otll 01^^0>- 3 * 01^'A'^l ^1^ 

( 313 6-3-5 ) y^ 3^03ii 0j^3 u* o^i-^? ^-3-^ ^j^oJi ^j-3^ 31 *5 

• y^j 0i> a^Aa^I 3^0^! 31 *3^*^^ *6 
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(JjUill (j-saai 

^CS' i»fJ-L^JU*v« clr^J ( ^ (^LstXJ-l ^ ^y J^lxj 

\ dJlxJl c-^ljla^lj (1)L5^ (3 f' 

! (3^^ ijJJi ^ (3j^ Cj^ ^jxl. 

.^J-jXiijl JjtX-io *)ljj c3 * 1 

4-<xL.*%^ i_}u^ Oj>vJll» o^L» aJj^IjJI o^Lll 0^ (3j^->tjij*y 1 J-^XiiiLd ^J^^ZiiiJ a-Jj^IjJI ^Jj 

. jLiJl i^.--_^-lS^ ^Jjtx^ LijLjtj-lj L^jtjjjjj J''^^ l5^ 

* ( 3lxi^ ) iSl ^y^'' aJ o^Lll l)^ 

. ^jjLJIS^J jtx-io d_L>-b oJj^jll OiSLil jLx-jil jl -4 

! ^J.,AZisJl ^^j,:^J>vJi 4-yi-%S^ 

L» Jj'j ci-*v?jXJ O^jSvj 'Xi L^*y ^j^:2j>^\ 3 ^-44^ ^L*j:p*yi C^^- 4^jJ l/* • 1 

. LisLjtJilj 4J_4 Ljtiii (3^^ 9) jV--*' 1 5 ^U*v4 *2 

. L^L^ (3i Ajtlg.aSi Aijjtx-.*o (^‘-^S O-S^i *^L.*^ .3 

. ^j^izajo jl '-^y 'Ai ^ij 15 i}ky^ (3i 0L5^3i->- (3 -4 


I 4.^L>“^L« 

]oQi ^ (3^^-.*ot]i ^iL$^ A.p^j-v*o Jjtxj-i ^s 3i>- 3 * 1 

. ^ ^-Cs^ulxSi J ^JjsxJJ 

^.UjI 3 i^S jS aJL*^! Jj<j dJl jl JjtX-io ^ Ajl jl Ijj:^ ^(_5^ dJljtUil OLS^3Sj>- 3 *2 

. djjl?^ jXj aJI Sj^ 3S-*^*^S 

^jjLJI o^L« 3S->'^-^S c-^-wo ^ o^L:i-i oLx^ij oSjj-aSI (3^ -3 
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'^e^.^,<2iiA C-olSj ^j-« C-J-^J l)1 JL?“ (3 

! ^Ull C-^ljJ^ji-l ‘•—*^ cl-^ 

. ‘'^b i]*>Lx*yi iw^l^l *y .1 

. 3L3tXA>»*!)U ^li ^lj_« Cj^3 (3^!,?''^^ cj^ *''■2^ 4.^1j-4 j3 

. ^jpL^I i_3l^l yL“ (_iL>- .3 

. JjLf- U-iSj U-s^ i_3|^'ill C-wJ ^ft-iii ji JL>- jj .4 

jL,^2j>- 1 c-*.:>tA5 4 ^^:>tjajlj ^tj>x_a-4 JIS^3^ (3 4^' J ^L.*o“ OL^lll OLS^ tjl>- i3 • 4j!2>-‘>L« 

$.Lil (j^j (j^ oLs^Lj ijl i3 AijLs j6 20 4SC;j 

. jlj>xjijl (3 i_ju3t^ c->j-v^^ oj-& (3 ^ Qjj),.'^ H 

! 4,a>-1jJ 1 ^^jpij„',ig Si ^^j,aj>vJi 

2^-3- jS $.ij^i L«i \i^Ji\ ^^jlffj)S ^1 (2^ (3^S-*^i jv-w4^ . 1 

. 4,^lj>cjJi ^_^ij)„'^,Si (3 2^-3- jl (3 

. oL«J-s^ ji c-^ijj-siaJ j^^p-L^i j3o ^SS' j^^lxJi .2 

* ij^u.*Jt4xJl ijJ_Lx L)i ^ aS^USI j^ 3^S-vi2Ji JLS^ Js^ (3 *3 

. iJpU^I aS^UJI .4 


: V 

. JjAr^^j 015^ Lj_lS^0^4^i (3i 2^^ (2 <2 015^ Li-lS^ 0 

. ^u; Jiij ^„Ai oir uir^i o^i Ji J?u 2 2 -*' oiT uir □ 

. OLS^ L25^iJJ_<xL* 33« 2 2 iwJi-i 0L5^ L2S^ 0 

. j^ji ^ S-S^ Li-lS^ 2j'^'''*^ 'A-aa^ J 01 J Jl L^li OIS" lii D 

0J_A--*)LJ1 2^ O^Lii SAoj ^LjAAI A4Pj t L^-JtAoj Oj\jt^ dj<23 AAIj 2 2 0^ii« 4,vwjJij 

. dJ^jJS 0^1-^ A-Aj ^1 2^^^^^ ^LjAAI Aj<jj 

. 4 Jl : bis 

. oA^ cALS^ L2S^aS^xJI ^uAJ (_^1 ij;u>xjA]i di.^_<xj \.j^ 4 o^L» cAlS^ L2S^ 0 

. 4_cAij 2^' 4'^^^!'-*-' Axp c-ajAjj L* '^y aJmA^ ciAlS^ lil I I 

t-2LiS-A 0 jIj 2 2^ 2^^ djali_4 i._2lji 2^ A2s^*yi 4 o^L« 0 

. 2 i^Sj *y (0^-^ *''4^ 
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) Jizj'xJj jLiJl LisLjtxjil Li>L*_jil Jj-p 4 

• 


o^li d,v^ij 
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nU-Ll) Lillp 


(1 ^) ^Iji^il^il J^j 

.^jLuoi) UjI j^iidi) ; JjVI 


. . . L5^ ^ 4ijl jJi^Si^\^ 4AJ wL«.^i 

. . . 

^^‘yi J^ JJ^ y.j ( J ) J 

4^Ui-l oL«l-L>TiX^*yi L»5^, lA i^—vxUi.! ^lJ:>tXv«f*yij ol^pfoixLl Jj^-^ 

ji (dji KS^y kS^ CJ^ J^3 jy‘'^3 {.JiUmJ 

^jJjta (_jl ASS- OjS^i Ai ^iLij*yi oL-jX^l j^suj \Ja ^./t Ll ^ljJ,l (_jl 

“tJ-P C.J.«,^j>- .. asUm (J*il>- (_j a^j-^xJ J.J^1 Idji (1)1 (J^j As-lj 

.dj«j ^j^3 (J^ 1^ -LoJ-l aILj .. j^\ 


_^jXj( AX-j-i (_j 


: Jj*yi 

.^jLuLxi) (Jjlji^ilAl) 

(^-) 4^i J , J , ls^\jil\ 

: dJl^' fl^\ 

\ 4 ^^.^'’'^ i . ttt, ..i J (JjLiLui^ 


.jJ^\ J j>^> 
































i-.tjt aC, 




j jAjiJ L^Jjtij j^. Lg-^LcI (_5^ i.s^'"^ Cy° 

*yi *y L« y^ 


A. A. G 




.^jLyuxil (Jj|Ji^ilail ; JjVI fr^duA^I 

. jj^ull : JjV> 

.i_y2jL,^il-l 1-1 

.olj:5roixll s-Lixil 2~ 1 
.A^l olj:>oixll 3-1 
.4.j^.;^*yi ol^^foixLl 4—1 


1-1 


L^1-L>cXv>i 1 3^.^ (_5^ Ol^pfoixLl jl jj*y 

"i^ylA ^\S- ilj-A ^ L^J^lxjl '^-'"^-^J I ^ *«;.,|^T jl Jj*y 

.£Si^x>-*yij ( 3 ji 2 iJ 0^^ oi •b'y 

^I.\j>xXvxLi IAjOjosJ 

■!<>->>-ll j jj^Jxil (_5^ ^-LaJI L4 Oj^j jl 
.jya^xil 4^*^\J.( ^j*^( silloil \jb_ 0^^ oi 

^jy) 'i>j^j>- (3 — (3^*^^ ^l-L>xXvo*>U — ^j-Asta ajJ. 11^lofl-4 Lc 0l 

(74+ 162—) 

i_jjJbj (1)1 ‘—.yz 




*« 


*» 








«*■ 















^Ui.( 5 .U.I 4^L/? OI 

. L&jOfosJ jl Li>j(jj jl uy^ ^ A.^.^ 0 0l i—^ 








Cjl f.W 2-1 

(_5^ ,«_-'jJJ2i.( ot^pjolxLl jlx>-l 

I *^ ^ ^ ^ *AJi •—^ l-v*.^" \ ^^ j^ ^ 'i^ 1 ^JiS*^ Lv*.^i I *^ 

• u^ (Sjy‘'^ 


^jLuaII iJjI( j^iL^-y (1-1) Jj>^)) 



I^Ia^JLoiI 

<C.^)jal 

^ Q*^\i 

^ Q*^\i 

(_i.alji.a 

(RE) 

^.iulj 

^ 1 A t H 

'bajlLa 



(A^lii/ jiLa) 

(^lj/ia.ia) 


jjLk.i]l 

LilixaLoll 

^Ul 


^ i-«>. Q*i\i 

400 

1.300 

0.55 

Jjlaa. 

L. 6 YJ .i.>i 



2.700 

8.900 

0.42 

JrJ^ 

L. Q \g .i.>i 

(20/80) Jiil-S 

i^b J-olc. 

4.900 

16.000 

1.17 

Jjlaa. 

L. 6\m ..^ 

l'\\A\^.\\\ 

S.ij. 1 ^ vi'l (Jljail 

6.100 

20.000 

0.92 

Jjlaa. 

1-^ L 1' ^ 



6.100 : 
7.300 

20.000 : 
24.000 

— 


^IIaa 

TNT 

+ cJl 

6.900 

22.600 

1.00 

Jjlaa. 

^IIaa 

Tetrytol 

(75/25) 

^jj.;^ Vill i-JIj^ 

7.000 

23.000 

1.20 

JrJ^ 


Tetryl 

+ cJl jiU 

7.100 

23.300 

1.25 

Jjlaa. 

^IIaa 

^ ^-w a ^\l !-i 1*1' 


7.300 

24.000 

1.14 

JrJ^ 

^IIaa 

ClyV jjjj 

(50/50) 

(J-olc. 

7.450 

24.400 

— 

Jjlaa. 

^IIaa 


(_jjA*ll Cly^LjjJI 

7.700 

25.200 

1.50 

Jjlaa. 

.1^ 


2.ij.i^ Vi'l iJIj^ 

7.800 

25.600 

1.17 

JrJ^ 

^IIaa 

c_i!l jiJl 

v<H 


7.800 

25.600 

1.17 

Jjlaa. 

^IIaa 

(B) 

^b (J-olc. 

7.800 

25.600 

1.35 

JrJ^ 


j (C4) j-ll 
M112 

,jlj!l2i.V'+^iai!' 

8.040 

26.400 

1.34 


^IIaa 



















































(A3) 

(J-alc. 

8.100 

26.500 

— 


3^ 

PETN 

(JjI£ 

8.300 

27.200 

1.66 


^IIaa 

RDX 


8.350 

27.400 

1.60 




.oc3 oj^^S'lU*! o^LLI is\ \^ 




^jt^ At| (Jj|j-va-tAt| 2>-\ 

( Ammonium Nitrate) (.1) 

aJj Iw,>.«.^ . IAjOjosJ jtJj (_s^ ^ iy!U>- iwJJaXJj j L^*.:>- ^j^.^*otil CjlyJfolxLl 

*y 4 .j^L^»^I Cjli oljJfolxLl JjJjtil L^*.:>- 

bijot "ki-j^ li> o*y oLb’j^t jl i3^^3 '’^'' tj L^IAsxXvxI jtJj 

jyLxll C^li C^ (_j j ■ ^ L?^ L^-XaI^j jlx.ftJ«( 

4.^^^ otj.^ (3 L^AsxX^iJ jYj:^bi.(j .(_Jj.Ai( 

‘ulf-li oli Jjp LgJ«-« 4.^1jxll ol^^^fOlxLl j( ^jbj.^*yi CjIjXJ .k£y^ Aj^J}\ ^/3~i l3*y (3^^ 

3 1 ^ * «|^J AstJ Ijji lAjOfoij jyXj (1)1 j( 5 .U.I -Lb^ olj.^ 3 (il *yi 5 .li»( 3 

(Pentaerythrite Tetra nitrate) . ^^>3^3^% ( 2) 

(--'jLaxJ 4jjj ^^3 3^3x« jji ! (PETN !ljL,,ax>-() 

3LL^j 3 4^1*^4»tiXvxl 3^^ Jb (RDX) 0^ (^ 

(TNT) C3(y>tJlxLl (j 1 li 

.(MI 18 

(PETN) 


(RDX) . cuUjLs^Lm, (.3) 

























1.^ ^ i i . i •-^■^" A,*»..vw l..*-*.'.^' i l.^ 

A^ii A./>„»,.vW l-'-*'!.^" ^^Ji..».Li2j wLi.^ .(M7) ^‘U^r^-*>Ul JP-UaJl jj (M6) 

.((5jl>e;:il 4J^“1 c-oljjl^L-) -(^z B, <& C <^,-5^1 ol^^foixLl (3 

(Trinitrotoluene - TNT) . Oij^jj^ jJ^ (.4) 

jl j^rcJlA jl ^'‘^y‘ \)JxA> 3 Oly>oixLl 3^^ 

.4j^ l_S^ 01 (_jl L$7^*^1 ol^pfoix-ajj j 0 j«^ J JJ aj.ot5^ 

( Tetryl) .J^ (.5) 

^ jLS^Iil Sw\.^ Oj^j j:>tj2^J jOJ5y2jC ^wL>tXv*^( (il ^IjtSj iy^ A^J^ 0^L« j-A 

Lv«Lv«l 2 c-j: Li C-^ tj:>tJlxL( ,(TNT) O^j A.^L^*«j>- j-v^U-P" 

(Tetryl) (J^ (J^ 01 ^ji^Axil 'ijJJai\^ bj-aJI (_g^lj (RDX + PETN) 

.Aj(jl A^^ Oly>OlxLlj 

( Nitroglycerin) ( 6 ) 

jJi .(PE 1 ^^) J (R^^^) 4^-ii (--'jLaXj .e.lja^ji.1 ol^^^joixLl -LOl -i>-lj 

.(^l^pnJJ Ij.;^ j 4.J.VXL^»..>- ji j^cJdA yA .(_^L>t.xll Ok^Uj-UJ 4.w<Lvx*yi e.lli«l 

(_jjL>tixil o>.^bjjJl ^lJj>niX.vol *y .pistil 4;;^L^*..>- ')l olJ-ttJtil 

.JIxaJi y>'^ 3 


(Block Powder) .ajjlAl (. 7 ) 

+ j»j^^tjj.Jl olj^ jl ^jj.Sj.,i^il olj^ jA .0*yi (3^ ^1.1 J y>cjXA j»Jil jji 

,(Time Fuse !C.-Jlji»l J.jXAil) 3 .C..Ojj^Jl + I^..0uii-1 

.jofoixil C-'Ua>tJi Cl^^3 ,(Igniter:>oJ.i) 












(Amatol) .d^ (.8) 

(3 (TNT) -Li ^Jj ^ (TNT) 

oi>; %80) = (80 / 20) 

j^J CjIjO 4j*yj . ( I I %)20 J 

L^L/? (_j-^ •(3’^^ ^Zj\y^ 3 Cj \(_jl Jflji?- 

.Sjl^jXlvol j( 4j^ j( 4;U^L^*.:>- 3 Ji^ CJ^ ^l-(:>sXvx*iU 


(Composition A3) (3 >) (.9) 

«.(^x>-*y %9) + (R^X %91) 

.(RDX) J( wLwudj 4 ^L^w>- 

, A-»-vw Li^ 1 A-* i-\.^E-»,i--*o wLs A-^JiixJi i ^ 


( Composition B) (cj) c^j^i ( lO) 

j^' >*j %1) + (TNT %39) + (R^X %60) (Wj^") s-^ yr^j^ 

\i -J 433 ® (j Oj-JiO*c5^ (TNT) 

. pistil 


(Composition B4) . (4 (.11) 

Calcium %0.5) + (TNT%39.5) + (RDX %60) 

j ojj.v 4 ~i oixoj^^jflji 3 oj.^i3-i jji .(Silicate 


( Composition C4) . 4 (.12) 

a^^foixLl oljJl.J-l .(ay>oix.a jjP a.lLa %9) + (RDX %91) yr^^^ 

j-AAj 4ji *yi ("77+ j57~) (j>i ®jLp“ <3 iJ^ •(^^) t!/° 

. 4 ., 3 g a 3 ^ 













(Tetrytol) (.13) 

j .(TNT%25) + (Tetryl %75) 

.(TNT) j (Tetryl) A^j^\ 

(TNT) ^yA j4.v^Sy j^\sS- yA -Lsil 

.(Tetryl) 

.(Pentollte) . ^Vj^ (.14) 

JajL>- OLs Sjyajj pistil 4j^ (TNT) + (PETN) J-A 
^ lw\:^ o^La (TNT%50 : PETN %50) - (50:50) 

yA A-Usta 

( bynamites) (.15) 

‘***^*^*^.1^1 (.1) 

l5^ C.«^UjJJ 1 s-biwib C...^bjjJl 

^ -a jA.>^yA^>Al} ^ ^ -a j ^ ^ ^ ^ AS'^XiA 

L4 4.;...*J I^.wvv>- L^w>-J (_j C.«^bj-Lil .-LaJ>txU 

JL^I jj JiLiLl yi>-j 


i^jLuixil (-v) 

^aj %10) + (TNT %15) + (RDX %75) 

yA Jfi.A5 (%)60) '•—'■^ (3*^^ ca^bjaJl 'iyco_ ly^ .(a^ L^.-.>JJ “da^ 

. ^3^^ CU^bjwiJl ^ 
















4-1 


■ (.1) 

4^ ol^^foixLl 4jiix^ (lS^-^^ j2:>-*y^ 

J=^) 3 ,(Amatol :Jyw),(Picric Acid :d 4 ^t^i>-) j(TNT) 
j C-ojj^J 1 ^ yi 2 jS\ yA oijjftjixii (Guncotton 

j^. ^Jb j j^uii jrt aji ‘yi (TNT) (Picric Acid) 


OwbJ-J^ 


.ajiTuo jf o\j^ obji;- ji 3(j( j (Picric Acid) *y 
iiyi diiJb ji ^ ,dL^ (Picric Acid) ^ J^usj ji dL«i *y 

.<Us ^j^alAxU 


(.2) 

j-btil 44^ 4"'^^ Ol^pfOlxLl viJJ'XSj AAjI^^ ol^f>cjix^ ^l.b>cXv«il 

LaJsj Jfi-As L^l-b>tXvxlj 01 (jL»5^*y 

^jLdJ. J*btil yA 44^ AjtsljJl aJiliJl 

t"j'^tllgi' io14 J J (300*^1^ oL«lp-bil 

01 0* - ^ ll jOfolxll (_4^ ^ iw3l4 

lAjL;i>-l Jj*y sj-aJI 3 O^’folxLl 

. A.^SLja')! \ O^foixLl LgJfll:*- jl Lg-al-b>sXvo( 4a® 4x*j*>La 


,AjJlxil 

M 186 Jaj^ 9—1 .^^Lstil jj^Axil i_JI4 5—1 














10-1 . TNT jyaj^\ t Jli 1 

c^M' MI jvodxii ^li 11-1 ■ M112 jj.aj.xil k Jli V— 1 

M118 jJ.aJxll jgJj-X j t_Jli 8—1 


(2-1) Jj-^ 




(^) 

(aJG/jU) 

(??) JallM 

tX^' 

TNT 

i_jLi 

113.4 gm 

3.81 X 
8.89 

6.900 

1.00 

^13 200 

TNT 

i_jii 

226.8 

4.44 X 
4.44 X 
9.52 

6.900 

1.00 

js:) ^13 96 

TNT 

i_jLi 

453.6 

4.44 X 
4.44 X 
17.78 

6.900 

1.00 

js:) U13 48 

M112* 

i_JlS 

567 

2.54 X 
5.08 X 
25.4 

8.040 

1.34 

js:) ^13 30 

M118* 

226.8 

Jajl jJi 

0.63 X 
7.62 X 
30.48 

7.300 

1.14 

J.^ Jajl jJi 4 
.^13 

M118 

i_jLi 

907.2 

2.54 X 
7.62 X 
30.48 

7.300 

1.14 

JiJ ^13 20 

M186 

JjjJs 

11.340 

Jj^ JajjJi 

0.63 X 
7.62 X 
1524 

7.300 

1.14 

Jaj'jJi 3 

Ammonium 

Nitrate 

19.500 

C.J13 

17.78 X 
60.96 

3.400 

0.42 

J?-ij iwJl3 

Ml 

Dynamite 

226.8 

3.17 X 
20.3 

6.100 

0.92 

^13 100 


(20 cubic inches) = (327.7 cm^) = (Ml 12*) 
(9 cubic inches) = (147.5 cm^) = (Ml 18*) ^ 













































5_i 

(^.JJ-Lx^ ;J5 L^lwbsT^X^'y Iwl:^ fw->ly>e-AX-« LSy^ AiL>J iS^\y^ 

j (TNT) :J^ ol^ :>cjix^ ^-Syj .(31jf^*^^ J J"‘^b ^^JfljsJl (_J^j^.^*otil jj^Axil 

oi/;) j (Composition C series j (Tetrytol) 


t _ ^1^) J (j*->’i^ 1 8 .1 4 = (J^ 40 yjal.^1 4^^ *_JljiJl 

113.4 = ^j TNT i..^ijS) j ((^^,^.^*^1 cu^Uj^i i.^1jS) j (^^j.«*yi oijo 

. y^.dJl j:>-t 

4:>-IxL| i^^(j.a 11 i_Aix^ 



TNT ^-dl cJly :(1-1) 

y jpuil ji^^i / jiSL. =(Cap well) 

!^L>tj>-( (3 41?^ !‘W3jl<tfy* (•!) 

a..^ , J^l 31^1 : (113.4)(0.25) ** 

.(ij-J"! jjJ) 3j^J ,5-^^ 

- (1) + (226.8) - >, (0.50) “ 

.J.^JuJl 4iJax^~./» <j (453.6) 


















Aj UL eijjS'jS.\ *_JIj-aJI 

jl jJfolLl i^„>.*S^ 4j L^J:>-1 

*y( J5" j ^Ui (TNT) :<UlA:»cu>)l (.2) 

(113.4) = Jjgj (0.25) i^LaJi o' 


J'^. jt ^ (TNT) jy^oxii :45ij5i (.3) 

.4^U^ ijy-AS-i j jO^J 

4<vlg:;j t_3'Oji*y' 00^ ‘ta'OOniwi' iw.-j«.^flJ' *y ('4) 


O'j-aJ' (_5^ “taiOOTiX^b *y 

.ji>tjtj*y' ^o'jj 0:>-' o|jUti' o*y 


■ (M112) 7-1 

/-^ 


W^K^,t \ilVA'i'0,T\^S* Mn2 
OU V 36 n 


V-/ 

Figure 1-2. Ml 12 block demolition charge 

■ (Ml 12) ^0:^1 .JU (2-1) ajyA> 




(. 1 ) 

jOaO-' bijJ Sj^ j (C4) JA (567) = Ji^j (1.25) '.JA Oj^ 

Ijjfe j^uip J 2 JLV 2 JJ ^^L.w>- L5^ 4.^LJ^ iyA,A^ 

(^1 oj.^1 i^J3 Jfijj-JiJl 

:<u(JL^cu4i( (.2) 



















L^L^I ^Jj>iju^ .0*yi '_JLaJl 

2 lor: j jjp i_3lJji*y( j 

2:^^ t3j^ '_ (_jl '_ JI-aII (J-*^ (_j-^-^ (3-v^*iUl 


.Ojj^usx) 2 ^Lj <Ua jf <uL ^ (ij 

jjj2 ^IJ^U OI^^TuixLl ^s3l 

.^kA)l (j ji-iULl jl Oijsr' ^JL:*ci«J 


:^(.3) 

(J'i^"^ siLp-l •^jy‘'^ i_3jJ>l i^-^UJ 2ij^.JUjj 2«^loflT 

. l^"«iU<i 

:oijA?- (.4) 

.a-Lftj>tiXLl 2i.i./all 2:>n^».»CcL( jl aIxA^ (_s^ sj-^t ^ -ift L Jaj^^.JlJ( 




■ (Ml 18) j^s^\ j lA\1 8-1 



Figure 1-3. Mils block demolition charge 

.(Ml 18) j-xdi .Jii (3-1) BjjyyS 


:<UtfuUa:>- (. 1) 


J^ ^(rr- (226.8) = Ji^j (0.50) o(pfoixll l2j\j^ (4) 

J5^ (3j-U.> 2> ;j xiAplj^/a ^ A^li (^0) J^ • i_3*>Ip tj sL^ 




















jJftjlxLl U:>-l 4j Jaj^^ 

. A.e.^\ 

:<UlA:»cu>i( (.2) 

^1 S Cj: j c-31wLa1 wU/3 I. . /? 

C-^U-L«-P (3 ^ 6 j^ 

.Oj^L^ ^L>t:>-lj 4^ ^ I ^ AXaI^J ^^LlJj'y . Ojocs^l 

:^(.3) 

.t wLs^ l.^.^iIj ^1 ^ I.^X^Lj li^ ^J)j^ 

^3’*''^'^' ^IwL^xXvwU^ \^ ■^j^itJ C-^li^ 3 

1,21,**.^ d^LJ-o-P 3 4^iw\.>dd*ji i<-Xi ^lJ*lj jjIxj *y *_ jIpaJi .(—-'jjjaj.i i.fj-«-i*Ji 

.^iii 

:oijA?- (.4) 

.OwL«j>dL( jl olwLs^l jl 4:>ni,...dd.( jl aJ-xAI l5^ Jl^jJii\ 



Figure 1-4. M186 roll demolition charge 


.(M186) -kij-^ (4“1) 

(Pressure-sensitive tape) 
4JLg^ 4j^ Oy>^_iLL« 0.iL« = (Flexible explosive) 

(Protective cover) 


:<U<ajUa?- (.1) 















(50) 118) A,^\..,,isJ~ (_j jj^oixLl JlsjjJlSl Ijji 

.d-4xv-*>U( ^ 4^ tj ^ (1524) = 
.oij^T’jixli (fLrr- 226.8 = JJ^j 0.50) ((»-^ 30.48 = 1) js" 

:<u(A^cuo( (.2) 

t_ .^IwLaI • (-1^*1118) 

.(^ 30.48 — A^jj 12) 

:^(.3) 

.i_^jjj2^ (J^^j (_/"^^ .(]V1118) Cj\y^ 

:oijA?- (.4) 

.a-Laj>tiXi.( jl ^Jav^i^yi (3^*^^ Jajj.JlJl 


■ (Ammonium Nitrate) lAI lO-l 



Figure 1-5. Forty-pound, ammonium-nilnite cratering charge 

■ (Ammonium Nitrate) Uis (5-1) 


.j^\ jjiL- ui^ = (Detonating-cord tunnel) 
.( 3 *^jj*yi laj^ jI jI 'kx]ai = (Cleat) 

. ^1 j.Lf- Aji5C« (3 t_ JIaJi (3 4.a1j>- = (T .o\A/p,T*mg ring) 

j.puii ji^^i / jisi. = (Cap well) 
















:<UajUa?- (.1) 

^^Xxj‘ iwJli “bt ■^L^y 

cy 4.536 = J-i^j 10) j ^yoyi\ oijfu ^ (jw>^ 13.61 = JJ^j 30) 

. Ji*.»i*y( (J^ ji^.^ *_ t _Ji-iii (3 (TN^T) 

^xxcx.^ ijj& j:>-( .*_ jIpaJi i_j! (_4^ L<4> 

3^' jl^ll (!MV) j' (]VI6) (JpL^I 

jl jy>tjixil j»Ltt.v^ I ^ n3j jY^j IAj^ jI jl ^-lollo-a Ajtlas .jOfOlxil ^LL." 

I, _JIpaJI ^-bt« 4 aL>- iiUji .(_jiljti( jojoixll ^A-L." clXL." 

.Lg.1^ yyJc.^ 1^1 SyiA-l j( 3 Ajljjl «uLa.f- 

:<UlA:»cu>)l (.2) 

4jl *yi jji>JJ s■ /?■ /?-».Li tjijLA.a.p- 4.j....)Lv»*y( 4"<v^< i^3LaJ( I3 a 

j c.^1 3 jAjts Lv2j1 

(_ 'i^o 4 J.P -La4j«j 

:^(.3) 

4:^lxjl Ajjl^J ^ jA>x}}i 4 .,1^ .||^^tJ.! oLLaJti 4^ 4jjt:^ * jLSjl I3 a 

. ®jy*J ^jLLa 413® 

:oij3?- (.4) 

4j jofoixil .ty>xJu La-iiPj j4.P^,.^ Oljo 

3 Iw31ja 11 jOfoiXj 5 .U.I iw3l^ 

.4jij.«jti( ij^ 4j;;^ jl 


. ^jSxuaII (MI) 11-1 









(.^15 (6“1) "ijy^ 


:<UsuUa:»- (.1) 

■ (y~j‘-‘'^3j^ ^ X? (RDX) ‘ii 

226.8 = JJ^j 0.50) dXv.«-«Jt <>^15 ^j 

= 4j_^ j (j,...- 3.17 = ^jj 1.25) = ojisi ,(^l/^ 

.((f^ 20.3 = ^jj 8) 

:<UlJL;»cu>)l (.2) 

3L«.P-*y 3^ 3^3 jj^^b ols.UiJ*yt oULtt.P- (3 L..)Lvo1 

.j-LLI j^wLxil 

:^(.3) 

J.aJ1 j tXli 3/*^ X? 

i_j!.^l JU.pI 3 3 *^' c^UjlII ^Jbkx«o *y •3 *^' cu^UjlII jf- (60%) 

:oijU?- (.4) 

^; ■-1^ ■" OJj JflUs AP'U) (24) 4-U 5.U.I <1.^ jyaUxll C.jUUj*J 


3 JUi jjp jji .ajp^tU 5.(.sl J3^t 0 U 31 4-3^ .,1^ I ^U2ji>tji.l 

• 3b^*^^ jl oUU.^ 












A 

M3A1 j M2A4 > 4^1 >^axii ^L5 12-1 
■ M183 ^uii 13-1 

■ M1A2 I—-'J.O 114-1 

■ IVI180 jy‘Jsi\ jtiU^ 15-1 



sJjLp isLv.^ = (Standoff) 


.Oj^l ^Lp (^-JLS 

<.^IjLJ( aJs^I o^lil *—\jjii .4 ^jJp wL>-I 

^UaJl s-lil C.^ (wJLiil \jjti 
















































*y .aJ ^IAsxXvxU Jj«j ^ jOfolxil jtJj ^ iJj^ 


■.jaj\^\ (.() 


.(^6.804 = J1.J 15) jj^i : M2A4 (.1) 
= Ji^’j 11.5) j (Composition A3) :(3 ') ^ 50) 

.(Composition B) :(o) ^}.\ ^ ^L-'yi jorokii SiLo 5.216 

.iLia-a *_Jls (j jjfoixLl .*_JljS (J^ 

15.24 ~ ‘K^jj 6) ■ -1^1 iw.ji.a1i 

.(JjUtll ^LwJ.1 ayjfoixLl ajJl.J-1 

((^ 35.56 or 38.1 or 40.64) = {}^y 14 or 15 or 16) v^iiii 
.(^ 17.78 = ‘U.tfjj 7) ' _ JIaII j .Jjlstll ^Lwva Jiw.^Lw..^^ 


.(^18.14 = J1.J 40) jj^i : M3A1 (.2) 
= jJ’j 29.5) j (Composition A3) :(3 ') ^ (^i^ 50) 

(»::i .(Composition B) :(o) ^}.\ ^ ^L-'yi jorokll SiLo ((^A^5'13.38 

.0-^JtLl ^.,1^j *_JLaJl .-L>-lj *_Jli lJ^ ^jakJl 

.(jt-^ 38.1 = 15) jwIjaJI . jJ.*il ^ i_jijy^\ 

.JjiJi 0j~ii (jY-." 39.37 = 15.5) i.^Ia1i 

.((♦-- 22.86 = ^jj 9) 

(•^) 

(jjjflji j5j ,oAc^*yi ,4.j;j*yi, jj.*j.i iwJawjJ ,(jJj*^i (3 j-^ (J"*^ ^ij.>cx.^*yi 

'J j ‘U^^j a}^L<^ L."L."1 -La.X3«J <vLl jy^j aJ^ .ftll 

JjLstll cljljLwv« + .slji.1 IwaIx^ ^Ij^'^l (_4^ Iw31jaJ 1 cljlj-li (_llJl (3~1) 

. Jl>- 4^^ ‘U.voUi.l 








(M3A1) & (M2A4) j»».i:m -r^lji J-«lu,l o^jUai (2-1) Jjj^ 

((j»^)Jb Jjb^l (J j Jj**^' (j OL.«laI.l) 




j^kXxii 



j^^(i!x!l 

M2A4=*^ 

M3A1=*^ 

^jjIi ^\Jua\\ 

4?cXii]l JaS 

30.48 cm 
3.81cm 

50.8 at least 

6.35 cm 


JaJbCU dbr* 

lijLc^ 

4?cxii] Jil 

91.44 cm 
76.2 cm 
6.98 cm 
5.08 cm 

152.4 cm 
152.4 cm 
8.89 cm 
5.08 cm 

c^' 

(25.4 cm) 

Jjlp ^L.m.4 ^J-vfi5l 

(i'j^' (3^ J^' 

(3ijj>-i j.ikf’ 

4?cxii] Jil 

106.7 cm 

111.8 cm 
231.1 cm 
4.44 cm 

152.4 cm 
180.3 cm 
276.9 cm 
17.14 cm 

C^' 

(7.62 cm) 

Jjlp ^Lm.. 4 ^J-Vfi3l 

(i'j^' (3^ J^' 
(3'j^' (3<».f’ 

4?LxiI] Jii 

106.7 cm 
96.52 cm 
228.6 cm 
8.89 cm 

____ 


A^LXii]) 

A^xxiii 

182.9 cm 
152.4 cm 

3.81 : 15.24 

10.16 : 76.2 

182.9 cm 

12.7 : 20.32 
17.78 : 76.2 



213.4 cm 
8.89 cm 

365.8 cm 
15.24 cm 





















A^jSli / aA' 


213.4 cm 

17.78 cm 

213.4 cm 

36.83 cm 

olkita (Jjh 

AfxX£}\ 

213.4 cm 

____ 

0\\^s^\9 

Ap^Ai£i\ 3 ^ 

____ 

274.3 cm 



17.78 cm 

____ 



____ 

17.78 cm 


(1V13A1) jl (1V12A4) (j ("""") (^) 
.^a^( lii (M2A4) oi (M3A1) j (—-) Ji (*) 


.<Ua U> IaJp (JjLJI ^j3L»i 




(M3A1) Jl (M2A4) jyOxil ^li 

.t^-Jl-iil ! Ay c uil' -W 


:il4' difi^ ^ji jA-^' A^' :JaJl?JL) dLc* ^Loij^l 

(^\ 4jL-*J 

(J-*^ J-* JaJiA"' (J (3^ 

.4jd*J (3 t_JLSJl 

.Jfljl^l 3 '_JLaJl Lii*i\:>- |4?Ciil!( jl23 

3 uA^^ \ Jil jji lA^culU jja3 33 ^ 

.4jL^ Jajl^l 


^ (jt-<-*' 25.4 = A^jj 10) 3A*^' lA"^' • 4 ^—22. *^^ *' AA^ 3_/3jj3^ 






















(t-^i ^ cj* ((*^ 53.34 ■— 21 ) 

?? (.s^ 

jjfoixLl *_JLaJi JljJ«J ^L^»va J . 1 ^ aJjiJ ^JjJtil -\ a_i La *y • 4.3U*wa 

.4l>-lJj 

.4j5 (^jyaJsi\ *_JLaJI ( 3 -^^ 

.“Ui '_JLflJl (J-oJtLi “1^ !c3|^L^^ 

.Aji^ 0L^J.( 3 321^*^^ '_ JLaJI (Jj:>-jJ 4j jji ! 4^tSAiJ ^^iiS 

.4Jb 3JL)I SijLJl OUlJL?-*iIl 3:j*3 <*< 

! ^4X>-L^*va ^J■y^ (3 ^ 

3 4 iL^*va jjSj ji (182.9 cm) = i_3LaJi Lg^ :< 3 tsfl!( 3 ’«>^ 

.(76.2 cm) = 

3 ^L^~.a jl j_jip (152.4 cm) = i..3lAil L^ 3^1 :< 3 s;ui)( ( 3 "^ 

.(106.7 cm) = v^Liii 

3 ^L^~.a ji (182.9 cm) = i..3iAii l^ 3^1 :< 3 cui)( 

.(127 cm) = v^iiJi 

01 (3.81 cm : 15.24 cm) — t_ JIaJI Li>*>L>- ^ jjfl3 

.(106.7 cm) = *_ JLaJI 3 JjOtil ^L^*va 

01 {12.1 cm : 20.32 cm) = v^Liii li-^u ^ :h^\ Ja3 

.(127 cm) = i..3iAii 3 ^L^*va Oj^ 
^L^ Oj^" 01 Js- (10.16 cm : 76.2 cm ) = (M2A4) : 4 ?cui)i Jas 
. aOji ailxstLl (JjLstil J.|(g e^ liLa i^j^\ 'y .. (normal :S:)ix«ii) = ^iiii 3 JjiJi 

3 Jjuii ^L^ Oj^" 01 Js- (17.78 cm : 76.2 cm) = (M3A1) ^^liiij 


.e.jLx3tLl = i_JLflJl 
















OjSj ji (213.4 cm ) = (1VI2A4) 
j Jjuii oj^" oi Js- (365.8 cm) = (M3A1) .(106.7 cm) = 

.(106.7 cm) = 

= i.^LaJi dj^ ji (8.89 cm) = (1VI2A4) jJa3 

j Jjuii oi Js- (15.24 cm) = (M3A1) .(106.7 cm) 

.(106.7 cm) = 

l oiajVI / ^>111 

3 jl (213.4 cm) = :4?s;ui)( (3«^ 

.(76.2 cm) = 

3 4iL*va jjSj ji (213.4 cm) = i_^LaJi 

.(121.9 cm) = 

JjLxil ^L^*va jl (17.78 cm ) = ^ jJa3 

.(76.2 cm) = j 

JjUJl ^L*va jl (36.83 cm ) = ^1 jJa3 

.(121.9 cm) = j 


3 jj^ jl (213.4 cm) = i_^LaJl ^1 :4?cui)l 

.(76.2 cm) = v^iiJi 

3 4iL*va jjSj jl (274.3 cm) = i_^LaJi ^i 

.(121.9 cm) = v^iiJi 

JjL*Jl ^L^*va jj^ jl (17.78 cm ) = i..^lAil ^ ^1 !4?SiSa!I jJa3 

.(76.2 cm) = v^Liii j 

JjUJl ^L*va jj^ jl (17.78 cm ) = i^^lAil ^ ^1 :4?tSA)l jJaS 

.(121.9 cm) = v^Liii j 


.(<U^ t^JUl JjJL^l 4A^lj.a ^ Jb*il dJijS-lj3 JUp) 


















jj] a^ ^C. ) 


«*■ 


^1 *« 


OlIsL^I ('C^ 

:i^'^\ «J4^1 t^ljill 4^li ^Jl£>\ oLft-^^ 

.t_3.iil t3j^ '_JLaJl 

. I ^ A^’cXsi] ol^l i^^IpaII jy^ 

^jlp ^Lk*v« (_5^ ijj ./r>->^\\ (^.JLaII s^Lp-Ls 

*iA3i ^ lil (J^j*^^ (_5^*^ ^IAsxXpvxU i^-^Ull ^^LaJj*yi '_JLaJl i_jlij 

.4.^*u!j I^lijl aJlpli 

j *_JLaJl (j^ 4:>tiXAi( i_jjj(3 (_y(jp jt-® 


«* 









Carrying case 
M85 (filled) 


.(M183) 13- 1 


f j.».-iti Iti.j<:«irj _ I 

V LMk»4i aivcv T O'* N* 11 n 

\ Ou „ CZ Ob b> iT 


- 10 * - 

B!oek charge Ml 12 
(16 charges per kit) 


Detonating 
^oord dip 


RDX booster 
charge ^— 


Detonat ng cord / Booster 

\ 


rnnh yiiymur 


62' maximum 


Priming assembly 
(4 assemblies per kit) 


Fieure l<(i. M183 demolition charge assembly 

.(M183) ^1 j-oJi .ju (8-1) 

o.>L« = (Booster) 


•jorodi joir= (Detonating cord) 
joisl) = (Detonating cord clip) 
























(RDX booster charge) 
.(jjui 4 ^[^\) j 44 / ^ = (Priming assembly) 

.(sjk) cJLiii ^ = (Carrying case M85 (filled)) 
(Ml 12) (Block charge Ml 12 (16 charges per kit)) 

.c^li 16 L$J^ 


(. 1 ) 

(_^jy»Js}\ I, _JLaJI Axlai (16) (1V1183) ‘_Jl-iil 

J-i^' y" (4) J (IVll 12) 
.(^9.072 = 20) jj. (M183) iJu 

ij y^y^y (8) y^ (M!l 12) jtiU^ 

t>tA yA yc!l2J^ ,(]N485) 

yA Ky^ a^La Aj (152.4 cm = ^luil 5 ) 

JjLS^l) 1 (.S^ ^ (^j*i'^'' j^'') (^) (3 

. ^ ^ a/S Ity y^]ajjj viA.;.d3l ijjSsj uyjp' (3^ y^A^A jOfOiXil 

(. 2 ) 

iw3Ja^ La.u>- oUij].l j 1 yj\yi\ y\ji>-\ oLL*-^ 3 (1N4183) 

.jv>i3-l Bjyw? (Jjljjtil Jl*i Lv2j 1 ®Ji3” 

(.3) 

jl jl t_ JIaJI Idji jJfeJ 

.ajj.iig ib jA L<3”-IfiJj k^^ ^lU:>tX.vxb 




■ (M1A2 Bangalore Torpedo) (>^^3 14 -I 










—■ f i* 

Connecting sleeve 


IL- ■ H 

Loading assembly 

Figure 1-9. ^1A2 Bangalore torpedo 

■ (M1A2 Bangalore Torpedo) :(9-l) 

(^f) ^jJr^ = (Nose Sleeve) 

. ^3 0^L« = (Booster Composition A3) 

= (Composition B4) 
.jpUJi ji5l. = (Threaded Cap well) 

.1 _ 

«-Lr^' ij>; ]^\)\ - c^\ ^jJr\ = (Connecting Sleeve) 

I = (Loading Assembly) 


(. 1 ) 


(1) "i" “'LL) 




= A^jj 2.125) = aA^j ) (152,4 cm = ^iasi 5 ) = >(3*^ 

•u44^' )(5.3 cm 

= J3j 0.50) = Ojjj “L>-y L?*-? 0 C/° 4^3 [j£ 

^ ji^(10.16 cm = 4) = j (fb^ 226.8 

4.763 = 10.50) = jjjj (4 ^-^) S^:>tJlxL( O^Li.1 

•(r^ 














































(.2) 


ajL^^U obUtll (3 <3^ j 4^jUxJ1 £S*iL^*yi (3 

.^‘LiJi js\y> 3 (4 meter) ji> 


dJl)^ c^^Ux! .. ixa I1*^ ^ 

2j»J3j» 3 OLolia dJLx.o*iL)l j^) 

3ua els'is^ ^1 i^a! 3la els'isi ci^ 

IajLmj jjbj ei Jj^ i^^,;>Zy>i*>Ui (^jJ*Ji 3 1*^ 


• J^l 


:ij^w<kj*sx)l (.3) 

... jofoixil 0l.S3 I 4 i^.-.^lj*yi JS' 

L-jijj^i -is-ij • ‘-r'j^'^^ i—Aii) *yjt eie^ •• 3 ^ 

. . . ^yj'^\ 

.i^-'jUfli.i 3'^ (3^ ('“—*3^) I^«ii^«.o eiJs «w.-.^ij*yt •>^^■3 ^ 

. . . ayAJ iw^ij*yt igij^ jji ( 

.^j/5j*yi 3 3^ 3^^“^ 4-*^“^ ^.i>tiX-.«vaiJ Li* *_«J-L« (l_-ij.J*yi 3 ^ 1 ) 

IjL^SjtJl (-4) 

'.ijyisijjio (_jJ.>-( ^j^l^U O^^l) jojtjixi 
.jofosj 3^^ i^\y‘ (8) *^.>-3^ i_jiJ.j (*3^ (^) 

.3«-*-iJ 4.^j:>tju**x*.o <_jj.j( 3^ eiJs ^3” 

.y>~')!\ 3*-L^ L^J.>-( 1 (il (3^ JL3*-«^3^ ui3^ '^•'^ 

3*^“ ^ ^ L*i2j i ^ Ixj i ^ w\.^c.*.^*o 0 ^ L^ *^^y^ 11 *x.A ^y ^ ^ tiX^t-*.^**!*! |***j3.i \ e ^ 

.4.Py**Jl jl aJs-v* jXa c.-*3j *iLs ... ^y° j*L>t*Xsl 













jy=r^ fj^ (2) 

..btj ^1J:>cXv>i1 aJI LiA .i_Aj.J*yi ay>-jj? 

.jofoiiU jjtj i_-'j.j*yi jY^ *y 










.OLa*)U iiJJi (_/^J ••• 



.(1VI180) |YiLis (10-1) 


.^jijL^i jisl. = (Rocket motor case assembly) 
•tij^' a"L)' oj.«i^ = (H-6 crate ring charge warhead assembly) 













.ULal = (Safety device) 
. 4 J1 = (M57 firing device) 
.(M2A4) cJuii = (M2A4 shaped charge) 

= (Stabilizer) 

. jon-dxl I syi:, Jj 15'= (Firing circuit cable assembly) 
jL^ ji j.ir = (To blasting Machine or connector to next kit) 

= (Launch rails) 
. fjii = (Tripod assembly) 

.(M 6 ) ji> = (M 6 cap (electronic)) 

1 ij\^ = (Demolition circuit assembly) 


(. 1 ) 

(.Xa jofoixll 

^\j + (1V15V) j(r^ jofoixil + (1V12A.4) *_Jli 

.jOfoiJ lj\:) + 

. jtjl-Ail -X>-1 ^ ^ 

• ' 1 ^ ^ i j 4/^ 

.((♦■=r^V4.25 = JA) 165) tilp" 4 ^' 

(- 2 ) 

^.X>tJU*o *y 6jA>- C-'l-Xs-'y Ijji jyoAxil 

*y j ^^il oLaJ^Jt *y j -X^i? *y J ^Lvoyi-I 

(_4^ 44 ^^ C-'-XsX 

b" ’ (3 ijA>- e-'-x>iij *_ JIpaJi 

IjJ ^ ayjj-l 





CUSjJt (j Cf° (»-^' 

Jssj^ ^ iL^*.j*y l)^ .1-1^ ®ji-^ syi>- eLjl-L>-*y 

.4j ^LjtU i-JsjJ^ eLjlJ:>-( (3i/^ ^ 


lJU ^AtcjUmI JU*^I ^LtJ> ^AtcUmII jlsJl 

(150 meters)j , jij^ ji^' (1200 meters) ^ 


:jc^/k)l (.3) 

*• Jyjsjij jf^UfiJl l^i-A jOftJlxi 

.4^ oLoji^ jJaJi > 0 . ^.. (M34 50 - cap blasting machine) 


<-<ljt ac. (jj)jx4 J (Jj)jj) <^1^1 


/ a^LJ.( j^l 24-1 

.S-lLl i_^j.^»»xi 4j«jLa / ^JLp SiLa 25—1 

■ IV12 a(il 26-1 

■ M51 jpL^i jL^i 27-1 
■ IVI32 ^J^ ji>oixJ( 28—1 

.oIaLLIj £i*>tvo*y( 29—1 

.(_5j:>-*yi oia*j.i jL*ji*yi oijii 3.-1 


.0La*yi (J^ J cusji.( jOfOlxll 16—1 
.jj:>olxl( JjIS^17—1 
.(^j.^55tl( J ^j^SOl) :(Jp1j.>^( 18—1 

■ MIA4 (^( 19-1 

. IMS di-;-^ / di-^L« 20—1 

. IMI di-du^ 21-1 

. ]V1I (3U^*yi 22—1 

.^L».^l ij~^a}S\ -lajj^ 23—1 


■ (Time Blasting Fuse) : cja>all Jlx^Vl 16-1 

















.jL>tj2j'y( oL«i jJLvw iu^^'y A^jjiii ^jj>ex*-*j*( (jijc^^'yi ^istj «u:>e_jJ( JLv^jI 

j(M700 Time Fuse J^t) :jt>Jt 'Jl* ^ 

.(Safety Fuse :oL^'^i JiXi) 



.(M700 Time Fuse :oiy.i j^i) (11-1) 
.(Safety Fuseiou'^i j^) (12-1) 


. jA^\ = (Yellow band) :(11-1) ajy^ 
.IjjUl Oj.1^ = (Black powder core) 

.^uju JjLp = (water-proof plastic) 

(Fiber cord) 


(Black powder core) :(12-1) 

(Fiber cord) 
. 5,LL1 w\^ “ (Water-proofing) 

.^jULi = (Outer covering) 

■ (M700) Time Fuse (.1) 

,(0.5 cm = d^jj 0.2) ?c3^^ aJjJ ^.iXLvw 

ciUi j(30 cm ” 40) 

(Jijtx^'yi A.pyv« 





















30 ) 3^Ojlil ^jiiA jl (_/‘^^ s-UaiJli !^««.,i^xll (_3^ 

,W>" (150 cm : 225 cm) ojiii yUt j' (cm : 45 cm 

f.\]2jti\ JJS- (_/“^ 5-3^^ 3 4.Xa 

.-L«->tiXi( (J_r^ 

\j£ a.L>-i3i 4j.ytii j j^josJ ij^ 4-i>-(3( 4.jjti( ,(1525 cm) 31?^ ajsJ (_j 
= iJ^j 94) ls^- 4^^ pistil cjjJ^ •'■^3^ ^ ,1 —>Ip 

.(42.50 kg 


■ Safety Fuse :0^V> J:^^ (.2) 

^jlp 4.sLa ^ ^.^LaJl 0 L 4 J 5 4-\j«J ^l^3-U ^j^')!^ .Sjj3^ (j^ Cj^.Xj 

.^Lli 

j>- 1 ^ ‘~r‘J^'^ ijr^ ^y/S’i s-Uakil 

,4.j4»-uiij 3*xAii i^jjjLii Ajjj 3^3 jy*.^ 3^.*.^*^^ 3*^.*.^ 

.(30 cm = ^ai 352 30/40) j»Lp 4:^jj 

.^LaJl 4j jJ jji Cl *yi 0j3 

s-U.! ^; 3C*a»i*yi 3jXisJl ICa .O^L^ 4jii jLx:>-l <«—^ 

.^lil cu^ jOfoiJ ‘'4*-^ 3^ ^Ux>-( ^ U^l aj*y (_j4j 

Uja-ljJl (_9-Cii-l (3ja;.,i^iij \ji Saja-ljJl “4*^^ ,(1525 cm) Ji^p- ii> ui j 
.(42.50 kg = 93.6) = ^uci ojjJi .Up (30) 


■ Detonating Cord :ji^^ 17-1 






Figure 1-13. Detonating cord 

■(Detonating Cord):,)ji^(13-l) 


o.iL« f,L^^ = (Polyethylene coating) 

(Explosive) 

^ ^ (y-v 2 J |_jpLw3 j > j >- = (Rayon Layer) 

.cuLl-S/i ^ = (Asphalt Layer) 

I = (Seamless Cotton Tube) 


(. 1 ) 

.iJljwlj (-U5j LjUfljjjj cj jji 

1000 / JA) 6.4) (PETN) Aj^ a.jLa ^.,1^ J *_J 

.(305 meter / 3kg ) = (^ai 

. 0^4^) (3y^J J 4jy 5.U2.P- (_j 

(45.72 kg = JJ^>j 18) Jip- jjij ,(0.5 cm = 0.2) Ui>' a>i 

.(79.38kg = ji’j 175) J^uj sy ,(305 meter = 1000) 

Uiji ^..,1^^ 4jUaP (1)1 , 4.j^.;,x.v.<*itJl o(pftJixLl 4*.^ (3 

.4.,^ (_j 


(15.25cm = 6) ^u. j^ia. s^ai ji 

. 44 ' 3 j' (4*^ (j^ 

t_34 3 Ua OlS^lil SjOfujJ 










ji ^ (15.25cin = oL/sjj 6) ^L^~a 

“Ui-aJtJ ^jXX^ (il ^l^Jl ( 15 . 25 Cm ~ C-'L/SjJ 6 ) iijJ( 

.ijZ^cjcji sjJi.^ J.jXii5^Jjl^l jl 

:^lJL;»cu>)*iIl (.2) 

^ c-l ./^ ll aJ^vxI^ jj>tjixj( JjlS^ (Jljt«il -LiP C^tjJfolxLl j»U:>tiX^»o 

. 4 j aJ ., 1 ^ "Lt oljJfolxLl jOfolxil ‘^y» (_j^J^ 

(. 3 ) 

cjl^^foixLl c^lS^li( jl s-U.! c-^ olS^lil S-U.I '^■'^ 

^Ui-U ^l^Jl iijj lil .jojoixil oLpL^ aJjti (_j jS Lgj«-« c^-^t 

( 15 . 25 cm = oL/ajj 6 ) i3j^ iJj^ s-UflP- 0 ^ ^Lvo ( 24 ) (_ 4 ^ 

,Aj^Ji\ aIS^^ l^Jl 

ll)l Oji jj>olxj( sL^l aLaS- lS^ S*^..io ^l^Jt I—J.*XaS^ Jjs- 

*y (_g^ (_4^ j' -^j*^ 


■ J J > 18-1 

.^JpaJI / Sjljtil ol^pfolxLl 

• (<^Wj 4^V Jg'M , ( (^Wj 4^ Jg'M 

Ls£2j1 L^j jOy>cjixLl A.:;:>c..^lj cl^^l) 4:^^ l 5 4Jl>-^l j>;:J ^^ 

.jOfcjixil 'iy^:>-\^ 4.^J^1 c-ii^ (3 jOfcjixil 
.^^j-pLs^ SjjftiJixLl o^li.1 \Ji^ 4^ W’j'-^ Loji 

4,/>..vwl..-.,tas.^- i l.^t-\.>t,^>..«..k>o^ ^ i 

.(tetryl) JjtJi j 3^1 cu^baJi ji- 
(]V17 j (]V16 4^iii-i 

4./ijwl.l»l Ij A./>..«..k>s,o^i j^i.>E.^" t. J Lx,*^ A^^^^\..*-*>s.^J i ‘ 1 ^ 4./^.<.*v0^i 








.IJjI ^j.g-lj).,i^ii Oji^ *y 

.^ji^^jflji c^*yi>- (3 *yi 3 3'' (.j"^ 


oJoJJi) 3*il j^JbJLi C^J^' j' ^JLL( J.A3 j Jms^ 

.2JU)l OjljPtjJ ‘Up jI jl 3j^' 3^J 

• C3^ 'j) ' V 




. ^Ijj4^I ^j£^I J-frlj^l (.1) 

.(M6 Electric Blasting Cap) jc^l^all 


Short-circuiting tab must b« 
removed before connecting 



M6 special / 

(on cardboard spool) 


Plug Assembly 


AJuminum 



Figure 1-14* Electric blasting caps 

I (14~1) ajy^ 


.^j^\ jUi j^LaSi j^. viJiL- = (Plug Assembly) 

(Lead Wires) 

(JbcLJ^l Lg-L« IwLj o^L« = (Ignition Charge) 














^ = (Intermediate Charge) 

.c^.b^.LJi ^ : jpLAib A^j\ = (Base Charge - RDX) 
.^‘:,ui SjjJ-b diLJi c^" jisl. - jj^UzJb diLJi c^" jisC. = (Wire Bridge) 
of c^f ^ = (Aluminum Alloy Cap) 

^ (6 fi) jpl^i = (M6 Special (on cardboard spool)) 

oL«wLv^t 

jpUJi 4Py ,tpua] juf = (Short-Circuiting Tab) 


^c-lj■/; ll L^l ^\jj^ 4jj^,^»otll ^C’lj■/?ll .^jUflj jl jOfolxll (_)^ 

j;>-j].l C^jJl oli ^.U.1 .j:>-J^ C^j iiUji jl ijji jjftjiJ ^jJ.1 


(1.53) j (oA^i^ ^**^) c^jJi e.iJi (j 

'• ^L.iJl (J^^JflJlj j4jlix^ Jiy^U eJ-Lvx ^•V?TiX..vO ^C’lj ./^ ll 

.(365.8 cm = 12) 


*« 

dUi :Jf-Ua)' (>abr cuTliJ tUaAll *>\i .. jU tlkf- Jf-UaJD eiTlil 

.^ya*J( U.^.MSAj Olj^ (JPUdU dLd (JA A 




^jiuixil ^\j^\ (.2) 

.(M7 Non-Electric Blasting Cap) jc-l«all 








Aluminum 
alloy cap 


Aluminum 
alloy ferrule 


Intermediate 

charge Base charge 
(RDX) 


I 


1 



2.350’ max —» 


I 


Figure 1-15. Nonelectric blasting cap 

jpL^i )(15-1) 


.cuib^.LJi ^ 5^1 = (Base Charge - RDX) 

ik^j ^ 5:,u = (Intermediate Charge) 

jpUJi jf ^ = (Aluminum Alloy Cap) 

. 1 Oj = (Aluminum Alloy) 

Lg-L« IwLj o^L« = (Ignition Charge) 

(6) ^ J> = (2.350 inches) 


. jOfcJlJ jAL- 

^c-lli 0^ jOft-Axii (3 (Ji 

O^b? Jj^ S’^ ^l>- ;3j , aU:?^ 

^ C-l li 5.LL1 




























t_ Sj]^\ As\j 1 p\ wL>-I ./^li 

(Time-blasting Fuse) 


. (MIA4> 19-1 



. j\^K-ii^\ ^^.A-Lww — (Firing Wire) 
.(^' = (Priming Adapter) 

jpU = (Electric Blasting Cap) 
= (Cap pulled into Adapter) 
ij-!^ ~ (Detonating Cord or Time-Blasting Fuse) 

. C-3^l 

.j'ujfS^ j»u> - (Non-Electric Blasting Cap) 


: (MIA4) w*im Jj^ 

4:>tiXj jJaS ^ nji^i ~ 


SOI 


.j^jyaJsi\ iw^LaJl (_j ^c-l ./s ll 






































jjOfolxil c^ji.1 jOfolxil ij^ ^3^- 4:>tiXj 4j -X^jj 

. ^ C-l li ^ U^i 

Xij.^.^ ^-a.^ (^^j.,^ilj j-^JaJ^ (J^^JflJb 4:>tiXj 4j ^ljj.^.^1 L5^ 

.(J^y^l j».>txL *y 4jl C-k^ jJ-PL^U 4^lii-l Ji\ £S*^>L^1 

: j'yi Sjj^l ^ 

X>d ojjii ! (_j ~ '_ JI-aII jJS 

i\J> *.iiJ.iJ ‘^c.\ ./^\\ (jLi-il 'X>tSi jJsJ = OjJai j^^S'lii.l ~ Iw^IpaJU ^p' ./^'l 

(jP-U^l ^Ij ^ sj:^ lil ,,JP-U^1 4^>c;a (3 (J^“^ *^1 (_/^ 3 

.jJP-Lp^l X>cXAj jy^ 4j (_jjJl *3 

Jj^l ijp-L^l o-L Iw 31 .a 11 ^y>^yA ^c-l ./^ ll 

(_}( jjp- (JP-U^l j( J-i^^ c/' J^-^l 

.(JUt^il A^S>cXm (_J.ijl jOfOlxll jL^J^ 

, (ajj-a^U jA La3”^ ^ jl ^ji>jla\,\ ^ 

'•f ij^J • • • (Jj^^ uy. J ' ' ^ j) « i^ i t 


ji J^ (L^ Jja^ ((Y_^ J^^) lHW 34^^> JC^luall 

• (J' J^.) 

(a^ ^) ^auxUIl Jja^a (^ y:) iilLoi ^) ^bj4^l Jpluall 

■ LsiJ^^ jA^ (Jl J^_ ) (j^UdjII iillui (JL 


. (M8> : jl> Af^/'Au.U 20-1 























Fieure 1-17. M8 blasting cap bolder 

.(A^8 dX^'^') (17—1) 




A I « Jl L ^ ^ ^ ^ ^ \ 






. ^ ^ w\.^>e_s.a.A>0 (MI86) (MI18) Jfijj.^Xo Ajlijl 

(4000) 0wi>-ljJl l 3 ojSjjtjr Ls^l -? 

.^jOfcJlxil ^.^JaJlj jt-JtUlj iSj^^ OL^jJjca 


. (MI) : jl> .Ji^\ JjlS 4i.i« 21-1 



Clip B«fors Binding 

Diagram ^ 


Brsnch-Un* Connacilon 

Diagram 2 


Splicing Two Cords 
Diagram 3 


Figure 1-l#i. Ml detonating-cord clip 

.(!MI j-ji^vi-L^) (18—1) Ojy^ 


.ju ^'^1 ji = (Diagram 1: Clip Before Bending) 

(Trough) 

.vijL^b Jits '^ jisl. = (Bend) 















(Tongue) 

(Diagram 2: Branch-Line Connection) 

Oj^ L-^ \sj>~ = (Ring/line main) 

.dMJ.1 Oj^ j^ = (Branch line) 

.dMJ.1 = (Diagram 3: Splicing Two Cords) 


5.lj^ La-^-yajtO jOfosJ ^ ^ ^ 

0*y (aJ-Astil) ^lJ:>tXvo( ~AS-^ \jj!i .fjytlp\x:iA j( 

.Ss-ljj^j *yj 5-U^( Li> iJLjJ^ LCjj liiL>- (^jtp 4-^i» <J1-Sy lil aJ.A5til 

OL^ 4:>tiXj j^ ^ d (3^2^ (*^ 

^ j^j^IpAx^ 0^^ ‘'—■'■i^- oL^ 4:>tiXj (_j Cr^ 

jl i^jiaj 0 l ^J a13^\jj C.-.^ j^J^IpAxJI Ol ( 90o ) ^.^li 

. j^ytl^LaxLl .. ^.fXaLji 5 .Uj1 

jyJ ‘.^j\j^ ^j \jj& 

12) 01 •• 3^“^ L^-i>-l a“b 01 <0-^ l5J1j^ 

jjis^oLOva ^iasxx-vxU ^^^,^.^.^JtilJ j^^i 3^"^ (j^'ij .. (jt-^ 30.48 = 

. I ^"..?"! 01.^.^ i3j^ OLoO.1 OL^ l5^ (*^ ■■ 


. (Mn :jtjfa .ral^Vl Nj^ oj^ 22-1 

;J5 Oj:>cJtLl \jjti wiP-U.^ .A^ljJlj ^jijtilj l5^ 

\ jj!i . 0 ^ ^ \j ^ i ^ A.*^ ^ ^ wL>t^X.^>; Ij 5- bi'l^..a (_j ^jy‘Jsi\ * JIjpaJI iw»>>ir^ X 

.,1^^ . ojjj (_3^^ j'AxO.l jl j^jxll jl j4A»t..^*jiLl ^J^v.i*yi afplO^j 3"^^ 0j;>ejtLl 

.^llu i_Jlj2^ jl Jaix:*-! lil aJjLaJl 0j:>sJtLl IAa 









23-1 

^ aIaS' if.VaS^ Sji .A>-j^ (JjL^I 4^(J:>nilvol 

X? L5^ Cf° 4.iv^*y aiL« Aj ig^j-t.il I.XA .^lJ:>sXvx*y( (_j (_j'^^^ aJjc^ LC 

= 4:^lxjl JY^ .4jLajC^*y ^j''J^ j-Ly^ jl aiL« 

.((♦-^ 5 = ^jj 2) = )(W/^ 66 = ®-5j^ 72) 

^'_ a .la:'! t_3L4'l (_ 5 ^ *_JIj-aJI (j Jl*i Idji 

(_jlj 4a.|(g 1 .LiP- 4.jip 4jl S-W" .*y 1 

*yj "ki- ^^.i(gzL 4jLj 

. Ojjj Lg-a^ ,4a»c.».*ciLl l 5^ aj-Li^j 



- -iPLJ.1 j^'iJl) (19-1) 0j_J->4’ 


.Jw5*>Ul 4^ = (Slide Box) 
. ojytv? 0 L-s^ “ (Wooden Applicators) 
/ ^LJ .1 = (Supplementary Adhesive) 











td.,vwXxi ^wL>xX*-*.o l*ij& 

<x^ (_^lj( ^ Id-A ji-^ .?-Li»( C--^ ?(3^ ^Ji2-^( jwL«j>e;J1 

.Ojxk^ A.;w.,dsJ>- 01; ^ j jl 0^ <—j5-Li.l 

a,/>- 4»S*^^ ^ A./>,.^»S^ ^ ^^ -'-*■'.^'1 ‘ii -■ -^■|^^^^^ ^iw\.>t,^>,.vwIj ,^iw\.>t,^>,^^\J 

I S./^rl.l (_jL5jl J^Jcs^l ^ (wJliil A.;»Ip iSj^^ 


.fLoI) Ljij.jM^ AjuLa / d^La 25-1 

jJ-P-L^l (j;uj -?^ C^jit jOftJlxil (J^) (j>; 0*iL^j].l “tJ^jcJ 

(2^ I—Jj.^*>^t *y aiU.1 fijji "(s-^l C->^ jofoixil oLLo^ (3 J .,1^ a^ 4jl ^bj.^.S''*^! 

• ^ ^ ^ i_j!.^ '^■'^ .. jj*yi 


■ (M2) J>> :^UaIl ^Lia Sbi 26-1 



.(21-1) j (20-1) 


■ (M2 :(J^Lv 2D SJapL^ ol.al) (20—1) iSj-^^ ijj^) 
.j^i = (Crimping Jaws) 
^ = (Cutting Jaws) 
= (Punch) 















.(jjui.) r = (Screw-Driver End) 

■(M51 jLi^I ill) (21-1) Sjj^l 

-di = (Handle) 
. = (Binding Post) 

(Indicator Light) 


■ (M2) J>> ^Lia Sljj 26-1 

, (shell) Ajl>- jl f llgc- j| (_IjJi 4"<v La 

jl d^^^ 0*ilj!jl (3^ 4 J 2 .P-L.i 2 Jl aJ^voIjJ ^Lj.^.S'Stil (JP-L.2J1 3^ 

jJLj *y (_5^ s-Uxo L«■>;ll ^j.p 1^..^ Lr^ )(Jp-L^I d^^'^ cy eXL-a 

•Up- L« ■>; ll (i_Jii!jj — -i^^:) jL*J 4 loplil ^iJi d^^ (J/^ ,4.ald:>niX-v>jl (j;i.>- (JP-L^Jl 


.. OLual d^^ ol-i>-L ^-P-L/aJL L«■>;ll olj o-^JtLl (j.a (jP-L^Jl ol LLsjI c.--<v^^ 
^jP-Ls^Jl d^l*^ d*^^ '“—I—jjJ2Jl -Up- jJpL^JI -U—i_5^ 4j2pLv2Jl OLSj 

.4jj>-l-U d^XisJ! -U«j ^p 1 ./^ ll dl s-Lll d_j4^-^ 

( 2 ^ ^jLia LPjJ jjji (shell) Jl 4j2p-Li2jl eiJj d*^4»tilv>jl 

. Sj^ftp ^U2*y 4jt««.|.2~ -U«J (JpL^JI S-LaJJ -iLiS-a jl a.lLa 

-Up jOft-Axil C4 *)LISj 1 d-jLxiJl (_j jY-^l*U^'iX-x*y ^.sL>- 4j2pLi2Jl (^^^j^3) ^^^jaIjJ-I 5^4“^ 

.^jjjflii dijj^*yi 


.j\.aL—Ll L-LaJ (C-La^) 4.al-U>cX-<il 4j2pLi2Jl d"^ 


-U>-1 


*_JLaJl (3 dj4^*^ oL^La d^^ Cy I-;—AiU ^-Ukx— J (^-Ua) d^d^ 

.( 4 . 4 PL. 2 J '_-^Li d^ L)1 (_4 ^j'-'LL1) L-LJuJ 4:^14-! -Up (^jyajsi\ 

.4. iji5:x>-‘yi -Up Jj-LJ1 Iw—o *y j , s-Lj 4^1 d^Ji Ai4>- j-Uta 4 J 2 PLL 2 JI 
. 4.--.aL-x*y 11 ^;a.igj ■ iLiJ-i o*y (^^^^ ^■viiLftS* 4j2pLi2ji j»-u>tiX—j *y 


Lg;:iJ 2 j 3 L^-UicX-xlj 4a.l 2 i L^d-P JijL>- 
















. (M5H jl> jl^t 27-1 

:^Ua3-l (.1) 

jj^j^ 4.A oLyaJ jJj.^ L 4 -^^ji 4^li aJjt« jLx>-*yi ^1 

(_j 5.U.( ^*y( .jy>olxi( £S*^L^( C^ 

. A./H) a4^'X\ Sjl^l ol>-j-5 

:^lJL;»cu»i*iIl (.2) 

^Ij-iJl lr>* ./^ ll ^ 2 C.J:./; U^ jofoixll £S*iL^I 

j.Xuji.1 “U^ij C2-jlS^ jJj lS^) 2.a.jLvx ^ iibA jl5" liU 

.4.;.*JJl ^^J>3 \>-yjLfi ^IjJl C 2 JlS^ lil Lai 

:4jU^I (.3) 

.s-lil jJ’LasI jl<v., 1 ^ 1 i_3L>- OL^^ (3 I^n j/3^ j j^- ^*^1 jLojcU/al t,..^ 

(.4) 

ij^LJl jL^2^*yi s-l^^L 05 .La^j u5^Lxll <w->^ ^l-L>niXva*yI 3-j® 

.JfijjJl i^^yaS- fjy_ 4jtv? j Ajtlzi j.v 2 :>-l 

.^j^s^y L^l ^^^jfoiLl . . j.Xaji.1 24 2 j 2 :>-*iLa s-Ljl a-LJ2j ^^jjl Jfijty? 

.JfijjJl yA y,j\jt}i\ v.iii.^1 

.^j^SAy ^ l3l . . j^ji.1 aX 2ja>-*iLa s-Lj! a-LJ2j ^^jjl Jfijty?! 

.^*yi jLx>-l a^ 3^(3 ^jL^l jj^ 


** 


., « 


** 


** 


. (M321 jl> i-Mu (> jj^iil) j4» 28-1 













.(M32 a*. ^ j[^) (22-1) 


(10) jW (a-i>-lj ‘iL?' OjjJl J \jj‘i 

a-XA . (jf^ 152.5 ~ 500) i_5^ 

, j^^jSS (J^^jflJi ^ji ^ 1^ ^ 





,jxj jji&illll (jjlj^l/cjlilAll j iil^LuiVt 29-1 






































= (Carrying Straps) 
. = (Reel) 

•sbT = (Device) 

(. 1 ) 

(3 ^\j jjfuixj *_ jij-aJi £S*iL^*y( 

.(>« 152.40 = ^ai 500) j (>0 60.96 = ^ai 200) 
j( eJivo :(AWG Number 18) e4LJt : JjSJi (.() 

Sj^ji j\j£) ,( 7^8 152.40 = j*ai 500) (j jJsUflii 

.(RL39A) :U 

:(AWG Number 20) e4L- .iALJi (.c^) 

3 ,(jt>i 60.96 = ^ai 200) l}j^. 3 41^ 

.jOfolxil J.jXS j JP-U^l ^jyl aL^j 

'yi <ula^l U2if :(WD- 1/TT) ^ (.^) 

jofoixil (f“^ 500) (_4^ ^la:>TiX^*yi Aip aJjJ^ 3 

ijji (f“^ 500) (_ 4 ^ ^ ( 10 ) (J^-*-a'*y Sjllgil 4 .."^ *y ajtj 

j».xj (^ai 1000) ^ (10) ^ap SapLaSj 

eA3i j».^la:>niwjl 


(.2) 











•(j^ 152.40 = 500) : dlL- ^ (RL39A.) 

(^) -? J3^3 ^ j^3'^ ^^'^3 ^ i_jiii.l 

^(ji .^UJl ^ ^j\jL^ <3~/^ O^ J i_jilll (3 4:>tiXj 

3 s-LaP 3Uaj j^t)”) <_(J'^^ ^4^ i.fJ-.."U.l 

oUUi’ (_JJ:>-U 4X^ jjjAxil 33^ A^.vxl].( iw-«>ii^^ 

0>3i ((_/^^ (J-^ 3 *.^4-4 jLa.’^^va ■^3-/^) 

.^liil ^L^3lj 4jl5^ 3 jj^ 


CjlJiLall Jbu^VI CjIjjI 30-1 


■ (M60) Jt> : (.1) 


Pull rod 

Pull ring-V \ r- 


Strikor 

assembly 


Fuse holder cap 
Primer ^ Shipping plug 



w 

Top cap 


Firing pin 
spring 


Small washer 

Grommet 


Collet 

Large washer 


Safety pin 


Igniter 


Pull ring 





Fuse holder cap 




J-- 


Tirtie blasting fuse 


Figure 1*24. M60 fuze igniter 

.(M60 J^i J^) (24-1) 


^ai ^ j^i jis^ 5^1^ = (Shipping Plug) 

(Fuse Holder Cap) 









































= (Striker Assembly) s^u = (Primer) 

(Pull Rod) (Safety Pin) 

a .lo l I 3 . a S I 3 . a j\o = (Collet) (Pull Ring) 

. aSC-^ L« 4.iL:>- = (Small Washer) = (Large Washer) 

lSj>^ ^ -jj llg-L ' 4.iL:>- = (Grommet) 

= (Top Cap) (Firing Pin Spring) 


= (Fuse Holder Cap) .cuiy.i = (Time Blasting Fuse) 

sli:- = (Pull Ring) (Safety Pm) .y*juii — (Igniter) 


C^ji.1 jOfolxil 










eJ-i-ti ^ lii 5.U.1 c.-^ yajtU e-jjjJiii ys^ (_j 

. (^ygUfflii (jy^ji) c,-A^ (_3^ (eJ-;^*>Ui/jgUg.ii 4 ii>-) jyp (y.;^!) y^-si 
.(yj«,jui.i 5.U2.P) .Lip (y^xAii) iAa 

yist^lU (<_JjL/2Jl jLft.^».v«iJ) (^(jJl ail) cAjI^ (iw->:>t^^l 4.Ai>-) JjS- 

. (c^ji>( jjfoixll y^Xilil) IAjjJj yjt^isXS (^iLJl 4jjCUtJ.( aiU.1) 

. SjgLufaall jj* ^**^ l ^Ufl ^,2) 

olLo^ AjauJ 4<v yi oi-btLij oiji*yi jt-*^ (3^^ 


.^dJ^LuLall 




(♦-4*^1' 











3 

.j^?cuix!l OIJaa ^la;A 

5 

.(jplj-^ 10 ‘^) (3^1j-Ai' 

1 


4 

.M2 (Jff’UaJD Ak^U? olil 

2 

.4.3\j oI^I + «^«Jp 4^13 U£ oljis^ 

2 

■la.i>.^ + idkis U^ oljk^ 

1 

4Akl3 ol3l 

2 

.^JLaa Jsjj^ 

1 


1 

.M32 *Ui jl^^r 

2 

4Akl3 iiUS* / ^3(jj 

1 

.Oj^U ^kflT ^US' / ^3ljj 

4 

.O'^lT- ^*^1 5^ 

1 

<u^Ls 

1 

.1VI51 (3^UaJ' 


^ .,1^ a «< ajj ./t ; L^jwaj •^--^ Sj^^S'lill otji*yi 

.(juSu) 


.JJjdl JjVI jLlJb <"HJ ^ 


A. A. G 

























LLUp Lill. 

^ ^ \ ** ♦ ^ 


(2 ^) J^j 




.■ra 






• • • *^J 

(_/~j=r^ JJi j^j ( J ) -i 


La5^ , Li ^.^Ui.1 ^lJ:>tJU^*yij ^j^.^*otil ol^pfOlxLl 
.jj^*yi ji^j 4^ui-i oL«i-L>cXv*i*yi 


!i^,^jfdl (_5^ j»L^l (_j JJjJl 

: Jj*^' 

.^jLuLxi) (Jjlji&ilAl) 

(^-) 4^1 J ^ J ^ 

UJ^Luui J CjLLuU^ 

. ^jb^l J J>^> 

(JjUloP 

• >^«» _*;_ 


.j^Jill) ^Ulai 

































LgJjtij L^Lci (_s’***i cy 

*yi 4.*jj«j *y L« 


A.A. G 




.J;I^I J , ^jxlil\ J , : ^l^l IXU^\ 

.L^^\jj\ : JjSll oLlI 



jjP j*ill!? (.1) 



.(t3_^^l c5:iUl i^Us) (1-2) ajy^ 


.j\^j^^ = (Non-electric Blasting Cap) 

ypyjy\ = (Time Blasting Fuse) 
jju-u = (Fuse Holder Cap) 
•J^i = (Igniter) 
























(Safety Pin) 


.^\jj.^')i (_5^ Ji^ |t3li9 (~0 

jofoiiii cj'tji ((jj*yt j».^»>jiii (j e-'j:>tixii ^) jjt.jij.1 

jofoixi Sjllgil ®jj“^ cJ'tjl ^bj^.S'*^Ui “djcjuil C^ji»t 

(jli jofoixil *yjj jofoixil ^jl^j ^L>- (_j .4^ *_ JIpaJI 

.C^jJl (_/^ cj ^ jtjUflJl Ijji 

!^*yi cu\jis^\ ilUp-l jY^j (—(^p) 

.cuijil jofoixil ojJa^l (• 1) 

.cu5ji( ji>^' i(JLp( (-2) 

.yjtJi^U !4^UJ( o^jJa^l ('3) 

.Jlj«j:.*yi Jj^ '--'■iSy (-4) 

.^\jj^'^\ j^UaJl <-^~ij j jIjipI (-5) 


.cusjil jofoixll y^xj jU^l ojJa^i (-1) 

^-LsniXvxi eij*^ 44.^ ^\yS\ (_g^ (J^ 

JS^LxU aAs-lj 4^ J:>-ljJl y^Xilil jLx>-l .4jLajCXvxl ^^3 JwjSaII J«X*.a jUs^l 

, ^ i ^ i to\4.p 

^^jji ji 4.;>ju>- jy>oixJ( y^xs ^ (jY_v- 15.24 = ou^jjj 6) Jj' ^-i>sx^ *y 

LajT (J^^JflJl (JjPj ^jpl<tf il 4iapU^ .(J^^jaJl (Aa Jxp y^Xiiil CX-jj-^ia jS 

.4iLi^ OUwaJ 4.^1 -L>cX^1 ^^3 a^JlLa 















Figure 2-2. Cutting time fuse 

■( (Crimper) (Fuse) (2-2) ijy^ 

((*^ 91. '^'^ ~ 3 ) |(J>jSA)( jUs^()j 

^^-.^*■■>-l , t3j^ .Li-Lx^vx ^ Jas-^y ^ ^L^xxLl eXlj jLstXxU jyJ 

.^JLaIU CJ>j ^ji J52 

jLx>-*y( eXJjts (^^) ■ (^) Ja*.* ^ lii 

.exL>eixj as^IxU 

J«3 Jgj);<igl»' (39^*^^ (Jajw .uA^cd (J-^aU (39'^'^^ 1*^ ** 




.cuijil Ji^ .sIjLpI :^U)( 0jJfl3-( (.2) 

^..«.|ignilj c^bjl ^J:>taXvxl 

Lgxcsj (U^iv«) ^La*J.( eiJj ^Uaj jyJ .jL>cjij*y( Ol^i* (cJ-ibiil 3-bti.U LJu^) 

















voUi.( (J^^JflJl Axi- Ajtlsjij (_g^) j* *Ja3 

.*>Uj j.^1 ^ J"*^' 


J^xiHJ (w.^ld.1 Jjkil ^^\a4 


= (3'J^V' J'"'^ (■^) (^^) (^) C-3^1 

.(jL>tj!j*yi j^ ji^ (ji jj^jji = OjHabl C«d^l^ 


*y (_g^ 4:5^L^( Jj\j ijjlsj ^.^Xitil jxJaXAJ *y .i^-_vxUi.l (J^^JflJb J.jXAil fli 

ji jjbj *y (_s^ s-Ldo j-jxaJi (_jjij/*y (jj:>-jj 




(* 3 ) 

^1 












Figure 1*24. M60 fuze igniter 

.(M60 J^) (24-1) 


^LS .1 ^ j^i ulSO = (Shipping Plug) 

(Fuse Holder Cap) 
= (Striker Assembly) s^u = (Primer) 

(Pull Rod) (Safety Pin) 

2.\<s \\oA lo. a ^jX? = (Collet) . 4XL:>- = (Pull Ring) 

. L« 4XL:>- = (Small Washer) . Oji-^ L« 4XL:>- = (Large Washer) 

(Grommet) 

= (Top Cap) . ^ Ls^sJ 1 ^ I — (Firing Pin Spring) 

= (Fuse Holder Cap) y:^\ = (Time Blasting Fuse) 

.y^xAii vij_^L« 















^ = (Pull Ring) (Sufcty Pm) .JaJuIi — (Igniter) 





Fuse ) jLa.^*>-« eXsJ jl ijyj^ AjjJj (kilAo) 

^ (Holder Cap) ^ oj^ (Holder Cap 

t3_^i ^ j^iaU (Shipping Plug) 

.li (Collet) 

.(Igniter) J^u lii^ ^ (Shipping Plug) s^i-uJi ^\ j ^ 
.SiixJi ji^ j^b (10^) (Time Blasting Fuse) jOfOixil 
^ bi} ^ ^ j_p- (10^) (Fuse Holder Cap) jb jb 


.Jljtb*yi *—(-4) 

btJjtS j^jyaJsi\ *_JLaJl (_j ((Jljt.iil (Jj^) c..u5^(il 

4.j>-lj AJftiXj (1)1 jS'^j (_j L? (_j^ Jb-.lU 

.(^jy»Jsi\ IwblpAil (_j C....;b.l ^C.\ ./^\\ 


j^U^l ^-^~>j j .ilJU^l : 4 *vval^( (- 5 ) 

aJ( (J_r^ '“ j'' (_j4 ijy, '.(~^) 

jiaJU .(aa..« (3^^^ i-^jJflJl) (J.P-L.^1 (_5^ bL.^1 

C-jJj>'JJ CAjiij b( .(*^b« lA/^^ a.ll].( (_Jljj (1)1 ‘ _jjiaJl 

:^3*yi J.*j 1 ... a.5b (^1 j( jl^ jl ^ly 

Afl^^loil Aj i}y ')! Cb(j A>-(j b»tiXj Ayyyj jb 

. a*itp( b^^vayi.1 











^c-l ./? li As>zSS 

• ^A^Cwvol ... ^ c-l ./^ li 4j>c.X3 4-oytil O^U.1 ^■^1 




(j l 3 Cl-^wL^xX^I ^ C-l ./^ li 

aJjcjuLI o^U. 1 c3j^ (^j-P-L^l ^ 

. .. ^ (J^U^b 








Blasting cap 



NOTE: Protect the joint between the cap arxJ the time blasting fuse 
with a coat ot sealing compound or a similar substance if the 
blasting cap is to remain in place several days before firing. This 
sealing compound does not make a waterproof seal; thermo 
submerged charges immediately. 


ifore, fire 


^ _j___ y 

Figure 2*3. Crimping a blasting cap onto fuse 

(3-2) 

^ij) 


JjS- ^ (. a to a W c-l ./n ll (_S^ 

AjixiLl AJaf-LiaJi jAJaP-L/aJl 01 ^ 

*y i}j^ 

O^j^j (_s^ OO^j^j 01 a\^c.\ .h ll J.jXisJLi ^c-l ll 5 .Uj1 

j^y ^ lS^ JfijtyaJLi ^JaP-LvaJl \r>* .y\ 

^c.\ ./^ ll I As 01 ^j.pl .|i^lb 'I OL^-^ 'I s-Ljl ^C.1 ■/; ll 

JjxiJl O' jS'\x6 Jfiii (^JbJLi c,iJaJj (3®of) ‘^J^) ij^' .. 

Oolj 


*y .jj^-UaJb jofoixii ( ]VI60 ) 


« 


• '_JIaJ' jjjfoixi O^j^j O' 1^).^ JjtOJ.' 0L«' jLa.«—« 











jpUaJU ^ c^*^' s-J^' V"'^ SJaPUaJi ^iJL^cuoU ^ 

.i^bU ^ Ojl^Uijl 




jjl a-bti ajIpAj aJ \\o\s'^ jJ.pL^ 1 OLS^lil 

^ ajji 0*y j .. '' 5.li.l a^l -}} < a^Lc ^^.jXisJLi ^c-l ./^ ll ^ ./a^ 

• ^^^ C.->^ cljlj^jtll jy>cju (100^%?) 

ijjjJl (^A>-b ( ]V^ 60 ) JU-iJ (~^) 

(_Jja>-l e^ i—JjLiaJl jl (jL>-il eilpb jyJ C-J-JUS lil .4.P^j L)L«*yt 

.\i-j^\^ bj-aJI (__f*'-Ai; 4jj:^l j L)L«*yi jLa.^^ '^■'^ ^ jJjt^xJ.! 






J.4*)l j,a Jjt,iJ.I Uf Jj^IjlIJ OjUaJl jl j^l^l oilPl cJjl^ iii s-U <u)l Jj>-JL«,a 

■ 0j« 


.^Uiil ilj^L dl;^^ ( IVI60) ^ '-^1 **^j^xJ^ ** 













Figure 2-4, Lighting time fuse with a match 

(4“2) ojj^ 


jJjl 


3 ?(*_wU.P^ i_ i^3^ t3^ 

A.JS'^ ,£lL^*.v«U c—^LAtil ? (3"^^ 3 

.^UjJ( ^^o\^\\ ^L>- 3 ^-^L5j (^) 


(• 2 ) 


jtiU^ 0 j^2j (~0 

•“^ 0^ jW^J ,ji=r^' dlL^j ,^\jj^ 

jofoixil y^ jiL^j Jj«j jofoixil jL^-^r oilp j-L^ ^Uj.g5^4..,i£j £Sy>s;j 

* JIpaJI \j>tjLA *.iiJ.^ (_j’'^ 

alp-lj^ •^■'^ *.iiJjJj jOfosJ Liajl 

.aJs-aJI *.iilxj jt-^**j2Jl (3 aijIjJl c-'liL^»>-<JJ 













* _jLi jtjUflJl I-XA (_j jojojj ')!Aj jOfoiJ 

.cusjJt (j 

!^*y( il-Xf-l jtJj iS^ jA 

.j»^j>txi( (1VI32) -Xjtj ^ ^^33 o^a^S (. 1) 

.((M51) jpL^I jl^l ^T) jL^l : ajl^l 0^1 (.2) 

.i_jiii.b liXLvo jL;i>-l ! ^UJ( oj]t3^\ (.3) 

.J.aj«JJ ai(-Xp( j oilll o^jJa^l ('4) 

.J.j^jxll di-Lv" s^LpI : ojJa^l (-5) 

(jp-lj.^1 jL;i>-l ! <X»4iiL*Jl o^jla^l ('6) 
.^yZjtJ\ jY-^-dajto 4l^*Xv- ! SjulwJl OjJfl^l (•^) 

.jOfTijixil di-Lv- J.^jj : 4^UJl ojJa^l (-8) 
.L^Jd^jo^uixil jL;i>-l ! 4fc»4ilx)l o^jJa^l ('9) 

.c-ilj-otK / *_JljdJl jt-dtlj I o^^Jfli^l (.10) 


.j»5l>vxi( (1VI32) -X*j ijp- ^^33 jW^' • o^^Ia^l (• 1) 



l^'^) (5“2) 


= (Electric Blasting Cap) 
(Firing Wire) 
































(Electric Blasting Machine) 


4 jl ^ jS'\s\S (]VI 32 ) (~0 

^Lal -La.X3«J jL^^l i_A«^*>U iJ^jivCcdl ^y^ (J^'"^'^^) ** 

.J.J«.Juxl( jL;i>-*yi jjj(j lj» j^LdJl 




iij ciJ.; 




.((M51) j^Uiil jL^i ^T) jL^l : 0^1 (.2) 


.a5.lji^ \j£\ ^ AS^LxU (]V^51) (~0 


l^j eijIjJl (—^) 

^iYYyA ! t) 

^ OUl«iP OIJaaj OIj^I 

.(1VI51) j'ji^ :^U<a)( SJT (27-1) 


.oiilb Ci-Lv>f jLx>-l ! ('3) 














Uninsulated portions of wires 
are separated at both ends. 



Satisfactory 




Defective 


Uninsulated portions of wires 
are twisted together at one end. 



Figure 2-6. Testing firing wire on the reel 

.(^b viJiL- jL^l) (6-2) 


(Lit 

= (uninsulated portions of wires are separated at both ends) 

= (Lamp flashes) 
(Defective) 
= (Lamp does not flash) 
(Satisfactory) 


(t^ Ojj-^) 

uninsulated portions of wires are twisted together at one ) 

(end 

.^y^ = (Lamp does not flash) 




(Defective) 
= (Lamp flashes) 
(Satisfactory) 


... ei-L«JJ Aj«jji i_jjjJ.( ^ ■■■ ci ei-L^t (I ) 

jl Oji L^JSjjLC eJ-L^l ci/^ -i>-l ••• -LiP ( 'i\^'^\ I'ij jICj jyJ 

... ^yajtJl I <v ^ ., 1 ^ 

^1 ^Jb ^) : (MS 1) 

• • • l 5^ ... ^*yu 

... J^y ^ o' Ua ^jbsil 

.eXL^i (_j sjytv? ^(.5 ■^j^j (..s^ ••• liii 


... viLs-JJ <_ 'i\jls’\ ■■■ ci cAl^l ( o ) 

Jtij L^JSyiP CAi-^l cij^ A>-1 ••• -biP ( {Aliys'I'ij jICj jyJ 

... l-b>-(j li^ lS^ I <v ^ .)ib’K.O (aI^IS^ iSj\y> e-'*)\j) I<v ^ aL 

... (MS 1 ) 

• • • ls^ Jfljw?! ... ^*yij J^-? 

... ^jAfiy ^*y( 4.A (1)1 Uji ^ysjbiLl 

.viXL.*J( (3 ^*Jai (3*^ • • • ij^^y ^ 

.jLx:^*yi 5-t^i -b«j I <v ^ .,1^K.O eAJ .^1 ci/^ i^aIj jtJ 








^j;u Aji-uU ^y° iU^lj jOfoixil -b«j (— 

, i t A -L.^ ^^iw\.a^c.p^^ 1 ""^ j *-^-^j2-^-Ji 


Lajl.1 Jjtj i.iii.^1 (3j^ *y 1 jl oLS^I jj-^. 

.^Jfljtil iw->Ajfc.xi AjL/a^ Jjif- Ijji^a 


•j-s^i *yj •• t ^jjILjU (j^^jflji (_j ii.ij.^1 ji •^■'^ (—^) 

.aL^jj JJS- Aj i_ju\^ jl iZj\^j3>j .. Lft.jiu*v« i.iiJ_^l 0l 

i ^ ^ ^ ^ ^ ^ i ^ A Ipj . pj l^^pS*^ t i ? 1 L lj ^ ^i 2 p>p>J»i p ^p L.Lpppp-ii ^ip\.^c..p.^ppj 


di-Lv" s-sIpI ! ojJa^l (-5) 


.i_iJi.b J.;^jxi( di-Lv" jLx:^( ! ^Ui( o^&^\ ('3) ‘•(Sj^'^ ^ ^lill s-Lf^k (*^ (—0 

ji diJj AXa a C-j lo fl Li 5.lj5^*yi <_3Ld.xS^ (_j i_Aill aJ-sL^ ^^Jpj^jxil di-L^ 

, i^_Ji-LLl ^^^|.>“lw\j dppLL^p-Jl ^Lvp.^1 wIApP" I ^ 3 Ipppp^*l 


^jpflj jl dJ-L^ «w.>.f-*^Lxj J:>-1 *y aJI j5^Lj -ijAAxil tdi^^ (*^ (— 

..iJ .^1 lApilsijpa CpjIjp^I jofoixj 


.jL.x>-*yi ^dLx! u.j5^Lxl ^jaJI c.jljLd*yi ^j.>tiX.vp<l ^ 

.^jAAxil J l) 1^..« d^H (J_^ A <v ^ OljLd*yi 







oljLi'yt jofoixil (3 (J-fiAi.l) jLx>-*yU 

oljLi*yi I<v^ .iig«j ^3 j ^i3 

.jjil^l (34/^ u^ J uy. 

e 0 ■* 

I <v ^ .,^«■) JJi^ cii-Lvx 3j^ “^ji (j'^'^''^*^0 

-U^- Laji^iflj “Uplji J i_j!3j (1)1 |4 jjAJ 1 ^Li*yi *3iJj Aji^ljJ ^j,i2JtJl 

^^Li*yi (—-'jiJall j:>-*yi (_jj3-1 Jjs.^ l) 1 -btjj ... ^jyix^l 

c e 0 ■* 

... ^jyiiLa L?x.^l *i3L«Jl 3j^ (j.U^sJ.1) 


(( ^U y.i^ )) 

JlS'Ui^ Aj J^ ij OjImi^I dJLij 

^jJL)( JLaJ (ij OLav^j ••• 3® 

*Jj <u)j jfi'JU *Jj oJbJj ... JaaS 2-^jJ lilj ... ^kfl;!' ojji JUP 

. . . iaX)t 


J 

I <v ^ .3KJ (JclXL^I 3j^ i_jiij Jp-*y( fj^ ^'^1 

aXo -uJl A^]j i^ji “Uplji fj"^ 

.AXa ‘ _ Jjllo /a 11 4^3-^ ^L5i*yi (_/‘^ Jj^iJ •• L?^ 


SaJxj 


ol^.^ !^j;\Xg3-l (j-^) (_/2JiJl I <v ^ .1^«J (J_p“ clXL^l 3j^ (^■^) (_5^b^ (jLoX^n -\j«j ^ 

.(jOftiXxil j J.jjixxil 

(j^lj...^l jLx>-l ! 4,»»iiL*Jl o^^Ja^l (•^) 


v^XL^l 3j^ L5^ 4:>-lj (_5^ CT^ ^ 




















• • Cjy 4>-(j (J y>- (_^-ixi.l i_jiij jyJ ^ 

.ii-b ^ ^ (j-P-L^l j (j-P-L^l 

^L4*yi (j^ j}j«j (♦^j 

.bjtJfO jl *y ls^ (j_r^ <w->.i^Tj aIS^ i.iiJ.^1 .^L.^lj 

Xa s-UjI (_j"|j aij:>- jl 

.aJ^ 

.4jUapU ^C.1 ./all jjX>-l jjjP (-bjtj ^-.^'' ( ■®) 

.|^y2JtJl La-^-bajt) (Jcij^ ^.lijlJ jri (— 

L-jjJflJl (1VI51) (J-f-U^l jL;i>-l ^L -IfljjJl a-Lo^l J:>-1 (_j t_3l^l J:>-1 

lil ^l-b>tXvx^ .^^1 LS^ JsJt^\ ^ ij-aJtil (3 

^ l-^ ^C-l .^/a li ijl lI^"^ clJJ^ ^ l.ai L«1 .^^Ij A^ i " . a^\ 

. aj;u^ 

.^l-b>tXvx*yi ^Js> 4jl>- 3 Lo-^-bsJtJ Jj:>- ^jyixLa jJ^-L^l L*jt.S (— 


.^y2j^\ ■»^-^^■3Lo : ^LwJ( 5j]a^( (•^) 


.LA>-'y A>z^^\ 







Figure 2-7. Series circuit 

.(jpIj-a!' yh^) C7~2) 

. 1 = (Diagram 1) 

ijh = (Common Series Circuit) 
.2 = (Diagram 2) 

.(u^-y ^_) :"^^Lj" j^jy ijh = (Leapfrog Series Circuit) 

(®"^ (_5tp ( J ^) ^(~0 

eiixi njj./^\\ ) —(oj^S^ifiJl il ^ c.lj ./^ ll (—^T^) 

Western Union Pigtail Splice. 

*y . 0*L/?J ^-L>niX.vx( 

• (l?*m^ *^) !o*L/5jJi eJJj Jjp (3 ji 

• • • *y(jJl (—^) 

(1VI51) a-La.pl -L>-1 3 eXL—Jl L-jljJ^l -L>-1 .. ^I-LJI 

jLiji.! U* Ol .. L?^ JflJtaisI ^ ij.aJtil 3 *_jjJflJl 


ijA 4.«.*JJ( ^ lit .. a5.La^ ^(ujl Ol 

^j;ujxL« ^(jJ( yyi clii-^l c3j^ '■ if.ViS'yfi -iS^Lxilj jL;i>-*y( -\j«j ^ 

.^(j:>t;ivo*y( I <v ^ «J J_p“ 


.jj>>ijixi( di-Lv“ J-^jJ ! 4^UJl ojJa^l (-8) 


.jOftJlxii y^\y^\ 

.(j-p-L^l ii*>L^b jofoixil J^.y^/>y6 (ojuLiaJl 
(i(.I^i«.,^j;j (*j^ £S*iL^*y( ^Ls^j (Jj^ £S*^L^*iU jj^*y Jajj^ ^j:>tXv»( ^ 

L^(J:>tJlvxU jt^ *^^3 yA jl ^i-y-^-fiJi £S*iL^l 4j^ iiUji C^IS^ 

.^^ojCj jl Jj i^L^\ i}y>~ i_jixil lil jo^oixil ^.lii.^ 0*^ £S*^L^*iU Jjlp 


.LgiS^jOfTijixll a^li • ‘^Jt»>iU!l ojJa^l (-9) 


^LS^l c->^ yi^y>^yA ^(jJ( (_j ol -^5^t jL;i>-*yi (—0 

. J.^1 j»iU5 (t-^LftJ- J^j 

(M 51 ) yi~\y.a^\ jL;i>-l ^Ijjl yfi cii-L^l X 3 j^ ^ (—'^) 

.a5.lj!^j iy\^ ^3^3 i3^^3^ ^*yt “ui. (1)1 ^j^Jia\,\ ,23*^1 

.^j/SjtJl I <v ^ .ii^Kj Jj:>- ^IjJl yfi *iJi-«Jl X3 OiL j»i jLx>-*yi s-L^l -bt) (— 

JjIS '^ j 1*^ 

.^b^u CJI dJDJLi 4 aLJ| j t)( Ji^UJ 














.olj-otil / *_ JIj-aII I (.10) 


^ oljpOtil/k _JIjpaJI jyJ Ajjiixil 

.-UauJI 





Ijj^joll (j f.jj( (~c.^ 

.C-J-a.x5l Ji .5l-lP*yi “uLoA- 0^^ aajL^I a^Lstil a^^Jaii-l ^.L^U 

(_j ^ji.b .jl^*yi AS^Ixj (J_r^ (♦^ 

.4A«T 

. w\.Ji A.^.L.^.P' 1 w\j ^ ^.^..LL^.-'j i ^ ^ ^ |w...A ^ ^ ^ ^' yiO wVS^L.Ji ...^.^ 


l^-^SAo J>s-^jj (~^) 

= 4^jj 1.5) ^L^*J. pistil e.il].l ^ I ^.,1^ «.o £S*iL..i*y 1 _y (J^ • ^ (■ ^) 

.dlL- JS "^ (j»^ 3.81 

.llai-1 jy£^ 5^4“^ I ^lo.l.^r'(jJ.j.«Uj*yi ! J^) '■bU-^l LS^ a.jL« (_jl ^Ijb j*i b.^1 

.(_Jy>-l ‘iL.v.jj (_jl 4Jav.)ljj jl 

J^p- L^jiL jti clXL.Jl jlS^ lil \r^^. i_jiJ«..42J jl ^*JaAJ *y 

.1J:>-1j 1^1...) Ijjj^ (3^ 1 ^ .,1^«J 












I <v^ .,1^Oj^fl«^i' j»l-l>tXvx( (-2) 



Diagram 1 


Firing wire 



Figure 2-9. Two-wire splice 


•(3*^^ J^j 3*>L-*yi uy^jj J^j' 

^jxi( (square knot = reef knot) 3*>L-S;i 

, w\.^3 ij ^ 1 0w\_f2xj i L ^t Lj e i ^ w\»^3 i ^ 

.ei-Lv^ ^3”oLii Jij'^ 
ol^ Jij'^ oblji' i_jli 

3*>tv0*y( djt>tiXj *y (.3^ c3^ (4:>cj2.^»«-« ^0 3*)tvx*yi aIjVSjJ ■ - ■; jti 










fl "Tj 


iL^-vajt^ 3*^tv.*y( (J“^j iw-j.>tixi (‘2) 

. i ^ ‘ ‘ ^ 1 ^ 3 i w\j i ^ 1 

3l^X>-( ijj^ -Wj-^ aL^jx}\ i_jiij ‘U^j'yi (_/*^ (3 (j^) 










y'j^ (~^) 



Diagram 1 Diagram 2 

Figure 2-7. Series circuit 

• ((3^ ^ (^ ^) ®j,^^ 


. 1 = (Diagram 1) 

. oyl^i = (Common Series Circuit) 

.2 = (Diagram 2) 

. ^ 1 ^ = (Leapfrog Series Circuit) 

: (Common Series Circuit) - syii (. 1) 

jOjsjjJ ji-4^ 

(u>®j^) (j eiJ O' ** 

SyiAJi ^ cxprj^^ ciLJi ^ j3 .(Diagram 1 :>ji) J^yi' j 

.jofoixii cAl^ ^(aj( eXL»Ji I3j^ (J'i^j^ ** 

A.AVCj '• eAtv“ iJSjjji.! cAl^i) ^XL." ** 

eXL." (j_r^ jjX”i (^laJl (_j) J (3 ^Xp (JX”^j;u ^L^2.( c.JlX” iii (Number 20 





:(Leapfrog Series Circuit) - syii (.2) 

.aJ.^ oliL^*va I ^««; _Jl^ jOftjjJ (_j 

•(Diagram 2 -j^i) jt;j 

jOfoiJ (J^L/a ‘■—''■a^ •• tg-al-l>sXvo( Lo 

.BjjIjJI CAJj (*J’^ 








^L-l oUl 


^L-1 Aj'^ iiU :^LaSl( O 


^JpUisJI ^ij.>cXvol 
.^yU^^*>Ul JPUaJl ^la.>t;u^l 


*« 


*« 


eAJj .^jj^Jxil *_Jlj-iil (_j (3~/^ cj 

.ej4^l i^IjiJl ^ ((Jplj-iiaiJ jJiilJ.1 ^jiaJl 


^(-\.>sXvo( 




lj» iy-\y^\ ya Jjl Aj')l *_Jlj.Ail ei 

*_jij-aJi j».;jtij 4j*yj .^yy,^ j^^ (ji^*"^^ ^ui^j j (j^ijitsii 4rti,4ip') 

JjL^ y^y c^~ ^y <j •(! 2Jl?-) j Oj^ 

A-LovkAXov^sj Jl\^Z,Ji ^ ^^-^oAvkO J ^Ji,A,A,J 2J i 

.wL>-(j aJs-vuIjj (k^^lj^l 




: (TNT) :vJly |«kl3 e 
. jbj^TDUi j^uJi sk-i^ TNT yij (-i) 














Figure 2-10. Nonelectric priming with adapter 

• (J^LvsJIj TNT (10“2) ojj-v® 


JJ oL>tiXS I4 (TN^T) ‘_^ 

— diJi ( 1N4IA4 ) Jj^ ^ 

.(TNT) (^jvodxil ^LiiU c^jL\ 



NOTE: Do /jor tie string so tightly that the powder train is broken in 

the fuse. Electrical or friction tape may be substituted for string if 
nsc 0ss3^. 

Figure 2-11. Nonelectric priming without adapter 

Uj-b (J^Lv^Jb TNT (1 1“2) 


(jt-”.*' 15.5 == 6) lijj ^ ‘‘^ji J <..^1^31 J_p“ i_AL jti 

(^j)'' ui-*?. j3^l) .. <w2lAi( I3j3^ 

.*_JIaJU 4jl^..a (_j (jofoixii ^.i^xLi) (jL>-.iU jyJ 




. *_jlaJi ^ ^ jofoixii (J^ ij_p“ "^ji 

ji *y (.s^ 4*^.^ J-jxaJi (J 

.Iw^IpaIU ^ c .\ ./^\\ (jl.,..j~ixi *y-L ^ji(^ ^lA>tiX^( 


:(j«.jiyi Jj^) (J (J^UaJl 4Ja^ljj TNT j*-;^ (1—o) 



Figure 2’12. Electric priming with adapter 

.(J^i ^1) (12-2) 'njyfi 

.(LiiLvx As>c.y^^ ^ La5^) I (4^j^i^I J*^^) jt-® •• (J^ 

.. f iJ^UaJU jLr^k (*^ ^ 

• (l^j-^* 2^ ^j-v^l) 

. ^j-^l) .. (Jj^l Jj}j ol Cv 

(_j U ^ j i^2l-^lj aJ^ ^^^0 yj lJ^ 

.(^^^g-a2l ./^ ll) . . jjt i^^IaIU aJIS^ (_j '■—j*^ 

* m 


j^ ci TNT (2~^) 

: Jlxil ^1 ... (,,^1 J^) dX.aJ yly. ^ !i( 





Figure 2-13. Electric priming without adapter 

jj-i; (13“2) ajy^ 

.^IpaJLvx As>t.y^^ ^ I I •• (J^ 

iwJLaII i_]y>- jIw21.a1Li ^C.1 ./^ll 

jJ^i^ . . ^AXSj,^ / OwLfl-P^ 

.XmSi * JIpaJI (j;H j ^y‘.j^ OH 5-^jV' u^ ^ ^ 

. jJC^ jl jji j^U^I 

* m 


:jc;tis)l JjlS*4Ja.»Al^ TNT 



:(JjIS3i ^Ua) 







Figure 2-14. Priminy TNT with detunatiny cord 

TNT (vf^) (14—2) 'ajyp 


-:(Method 1 >() :JjSl( 

.((♦---30.48 = (»-^ 1) 

<_jjJflJl (3o(f^ *_JLaJl “U-- ^ j'_ JLaJI L5^ jj (tJ^^ 

L-jjJflJl iJij'^)\j6\ oLaUI c— ^ *_jjJflJl iw-->w<( AjsiJl 3^^ 


-:(Method 2 :j^i >ji) 

•uyj^ Iw—JIaJI i}y>- >((_)‘t^^ 0 -La.p) iw3LaJ( JjlS2( 

.(»l5^b I .v ^ .,1^ K.O fj:^jl2}\ Jajjl ‘ JLaJl (t-^-:^ (J_p“ CSj^* 


:(Method 3 :J^i >ji) 






.oLii ^jl 1^— vxb.^ (J ^ JI-aJI t3j^ A]i>jjij\ ^ 

.\j£ j»j.Alvx 1^1 oLaUI C.-^ Jj^ Jio 0l -iS^t .. 4 jsJ (Jjl ^ 

(-1^ j (3 •• oLaUI -b«j ^ 

.(^jy>Jsi\ Iw31.a1( ^i-'-^^ lj_5^ C/^ J'^’^ a.XA ^ 

.J.^jti( 5 .Uj 1 cii-^ Jjl53( *y (3^ j iw->:>e.^l j ojJJl 3 


: (C4)/(M112) :cJ'j3^" e 

.yv^*^' J ^yV^') 3 ^La)I ^ Mll2^ (-1) 

(jL>-i*y (1)1^^ L 4 o(^f>tjix^ (C4) '_ J(^ 

13 *^^ •• ^ .. 

Jt-® . . cL-’-L>cJ *y _J^ (]\42 3 '' 4j2.pL/?^ aI^vxI^ 

.L«l.^ 4a.,i^";^ 3 '_ JI-aJI 3 ^1 •• '_JLaJI 3 

(^&j,i^j>- jl 4jtsjj j3j (_)^“^ ^ 3 

.^Ij ^ 4:>tiXAit Jti ^ 

.L^.^»«j!j Iw31.a 1( aiLC AX^^^X) J i_AjA^( U« ./a ll^i (^31 .a1( 3 3 '' '■—"^ 

. J.*Jtil 3 J bilA j ' a-l<a 1 (^ 


:(jc^is)l JjIS') Ml 12 jt-iij (“^) 





Figure 2-15. Priming plastic explosives with detonating cord 

(15“2) 

_]V11 12 

iIaJLc^I iiJJjj ajj.ii^iU -Lajtil jojoixil 

.(oliJ 8)-(Uli Knot) 

.((t-v- 15.5 = ^_^6 =J_^^>l^ ^)-(Double Overhand Knot) 

.(Triple Roll Knot) 




sJ-aA]! .. j^ *_JLaJl (^ 

.i^..-^i>^( i_)^ Jj"^^ ls^J j^JfljsJl (3 iL>- L^jjtU/3 

.»_JLaJl .,1^ a Li Ajtlfljiil L^-3^ Cr^ '' '_(J_r^ Ol^i»l 3 CT^ 

ailil ^ (j,^ 1.5 = ^JJ di-^-i- ((_P*^' L?^) ‘^' LS^ 0 

.olAl^*yi sJAjtil Ol^.^ ijSjJfolxLl 

.^j^*)! 4Ja...j|jj *_JLaJb a-Listil ^Jfljtil Ol^.^ i_jiij ^3 ^) 


^ h>\A 2^ytL> ^ 

.14 J^«tfi^' OliJJl 



Blasting cap 
holdsr MS 


Mathod 1 



|rz>=^ 


Method 2 


: (M186) j (M118) :vliyll |«ijj O 


Electric or 
nonelectric 
blasting cap 



Method 3 


'>|pyw|frni 




X 3 = 


Method 4 


Figure 2-16. Priming sheet explosives 




























































. (16“2) '^jy^ 


J ^\jj Ml86 jM118*ja5(-1) 

♦♦_ a _J_ 

idJiiJD ^La 

-:(Method 1 >j() :JjSl( 

^ (]V18) jti 

,^l^Nj 3 j^i ^ Aj^\j Aj ^^ 


-:(Method 2 :j^i >ji) 


“sp 


(j ((t-<^ 0.64 = 0.25) j ((t-<^ 3.81 = ^jj 1.5) 

.^L^2.l iiJJj (_j iiijjJ jL>-ib jyJ ^ ,A.*.Jtlj jj.aAxil 

( 1)1 (_ 4 ^ t 3 i' (_JjA»-l AjtlflJ ^’j -“'' (3 LA.b«j ^ 

.(^1.62 = ‘yay 3) AjtlflJ JjJ^ 


-:(Method 3 :J^i >Jl) :dJli)( 


■=CJ 


.,j^-UaJ( Jj^ ((I—" 3.81 = A.VSJJ 1.5) = ,j^-UaJ( ^l2.( 

! Aj«Jj.a 1 ' A«lo fli Jaj^ 3 ( 3 ^L .^1 <S->.yXk L&AstJ jyJ 

.((♦-<^7.62 X 7.62 ) = (^jj 3 X 3) = X J_^i) 


-:(Method4 :J523( J^\) :^\)\ 

jyaJj ^j;u ,J^-UaJ( JjJs 3.81 = A.V?jj 1.5) ^L^~a jL>-iU jti 


I 


.jj,ia*J( La. .^.Lajto (j;v a .,1^ zLa 




Ml86 j Ml 18 (“^) 

— 2) -Lajtil .,1^I jtJ ^jojoixil 

ibssjLc^l tiiJjj I-ajL/x (15 

.(oui 8)-(Uli Knot) 

.((t-vx 15.5 = ^_^6=J_^^>i^ ^)-(Double Overhand Knot) 

.(Triple Roll Knot) 

I <V ^ K.O I ^ .|r^ I 0 J.AP (J^'^ 

jJ.pL.^1 ^ b:>W?jl La5^ LSj^^ Ajtlsjil I ^".T j Xta-Jllj ig_^-x (3j^ a-LSjti( 

. lijT 

ijx^ <.^ 0_j^J (1)1 xb*y a.LSjti( 

.jyaAxil 4j.pli 0l».v2.i oL^J-l y/t (^^ 1.2V = 0.50) 


iUjJJI @ 


*y (_Jxiil jl^vx *y ! )'_ y^ jl <_c....^bjjJ( *_J(^ (♦.a^txj 

.jt.Jiixi( ‘uLtt.p s-UjI *_JIpaJI xL^xusj 




End-PrImIng Method 



Figure 2-17, Nonelectric end priming of dynamite 

(17—2) ajy^ 


End-Priming Method : ^ ,«iy( ^jL>\ © 

iw2LaJ( I_ j^. ^'' AJapU/? -i>-l A]a^\y> (&) 

.4:>tiXAi( (3 CUSjil jOfolxil (J^ ‘'J ‘—■S^ (J-PL/? (Jl>-ilj jti (b) 

.* JLaJl J '■—^ J (^) 


:oL 3J JjU' ^lJL;»cuol) JL?-( ^jLx\ © 

.c.^UjjJ( aiLa till jg(3*^1 3^ ‘_*_j*)lp jtJ ( 3 ,) 




^ ^c-lj./^li a]sS'\^ wl>-l aJs-vwIjj (b) 

.^Lii( 

.L^jjtu^ 4 :>ej;j2J( l 5 jOfcjixil ^ ^j.pL/? jt-^ (^) 

d^-wwXxilj J^jJJ 4 x^Jj:»t^x-vw 1 (^^1 j( $.Ui-Li o^L« ^L>^L jt^ (^) 


Side-Priming Method :^\j^\ ^ 






Weatherproofing 




Figure 2*18. Nonelectric side priming of dynamite 

.(^i^[jj^^'^\ (_j^L^lj Jj>-I ^^ 0 ( 18 - 2 ) ajyfi 


(j (jt-<-" 3.81 — ‘U/sjj 1.5) l } j ^. ol^ jt-® 4JapL/? J^j' ^3.) 

jl ^La (JpPU^I (Jj:>-i As>cSi 3*^1 •'_J:>-1 *_JLaJI *_-i>-l 

l5^ \3 ^ ^0 l 5^ ^ d li 

.^Ui\ ./f~'.A ^yA (1)1^^ (3 jofcjixil oLS^ bu^ 

. ,^1 4:>tiXi!j( 3 jOft-4xi( (J^ ‘'J ^..^jA ^\jj^'^ (Jpf-L/? 3l>-ib j3 (b) 




iji_iL jti ^ aJ^vxIjj jt^ (c) 

.c:^( j*l^V 

2.54 = A^jj 1^ i..^LaJ( J_p“ -^4“^ i_jsij tiiJi j.*j jti (4^ 

i}y>- s.L«JJ ^JLp SiLa ^L/?U lA-b«j jyJ jLaLC As>cSJii\ 4:>tiXj jL^j ui-’?. 

0^ O ‘1^ A:>c^ 


ijf'\^\ 2la^\y^ C«^UjJiJl (~^) 


End-PrimIng Msthod 



blasting 

cap 




Two half hitches 
or girth hitch 

(c) 


SIde-PrImIng Method 


(a> 




(b) 


Electric 
blasting cap 




Figure 2-19. Electric priming of dynamite 




(JpUaJb (19“2) 


End-Priming Method : ^ © 

(,.^1-iil ,3wL>-l (3.) 

.^.SniXisJl Jj>-(.i (_j j^Uj-^-^Jl ^C.\ ./r>\\ (jL>-iU jyJ ^C.lj ./r>\\ ^JapL^i? aJ^vxI^ (t)) 
aJ^vxI^ I <v ^"«ij i } y ^ ^ j*-® (^) 

Side-Priming Method a;-' @ 

(j (jt-^ 3.81 = ‘W’jj 1.5) l}j^. Ol^ (ti AJflP-L/? (J^j' AJap^ljj ^3.) 

jl ^La (Jj:>-.5 As>cSi -i>-l *_ JLaJI ;_-i>-l 

l5^ \3 ^ ^0 l 5^ L<kjlj ^p\ li 

.,1^;; J ol^.^ (3 (JP-U^U jOfOlxll 4A>cJi ol^.^ ‘'—^y^- 

.As>cSJ>i\ Jj>-(.1 3 ^p' ./^ll (JL>-.jU jyJ ^plj./^ll aI^pLv? aJ^vxI^ (1^) 

aJ^vxI^ I .ft ^"«ij iSy ^ y (^) 



.jc;six)( JjlS*4ia-ol^ C«^Uj»U( (~3 


Detonating 


cord 



OVNAVIlTC . Mil T A^JV. M^ 

r*«liMjii K-kcOCi^irl 


^ -fKl 

Electric or ^ 
nonelectric initiator 


Figure 2-20. Priming dynamite with detonating cord 




Figure 2-2L Priming ammonium-nitrate cratering charge 

. 1 oljo 1^:^) ( 21 — 2 ) ajy^o 

J' :(Diagram 1) 

.(C4) ji (TNT) J' jvi- :(Diagram 2) 

.(Double Overhand Knot) ji 












(v^i :(Diagram 3) 

444“! (3 ‘'^4’^ j| oij3i c_3ii i_ji.v 2 :iLc jisO (_$! (j (C4) :(Notc) 

j 3 j ^ l)1^^ 4LLaS.I 


.iiAi.wtosJ 


AJLs ^J-aJtU 2 ■/; i^31^.a 11 “UPjJl *.3ij Ol 

(_jiljixi *_ JI.aU 3 --'^~ (*^J Oj.1 I^ <v«niJ 

: JU( ^jiv-Sll 

i 4 ^ ^^)-(Double Overhand Knot) sai^ ^3 (a) 

.((»-^ 15.5 = 6 =i}jisj 

^--'•i^- i—JI paII U 2.|i^ .,1^ •^tJ.I ^sxxaII ^L^Jl j^axLl jj^ (1^) 

.(Diagram 1 Sjj^i J^\) jsH JaJ.i 

ei aS'u j^«tfji >iUua 1^1 iZj\jo 

.iUJiAXwJ iJL^ jl <U els'lil JJL^sil j 1*4^ 34 aLI ^Jl^l 

453.59= 1 ) ^^j^')!\ oijxj i^^LaJ ^uU( jt.s*tJu ^*4^ (c) 

.Ji*y( ^jLi- olj^T’jixll 

oljXJ *_Jli .|(gx;C *_ JIaJI iJji ^J.,i^ilj (C4) jl (ThlT) ji^^aj *_JLi jtJ 

.(Diagram 2 jJaJl) 

d“'’^d (_d^ ^ oIjXj *_Jli ^ ^l4-l jOfoiJl idols' 

.{^ 365.76 = ^ai 12) — 2jj4.^ j\.«aUl a^AXi 

j\.aaUl (dl^Jjld* 2 .iig .i(g•>3.1 As>cxai\ JsaS ^ 3d aaljo axp 

iju\y>cji^\ d4 ^Jas-^yi Oj.1 Uta (_4^ 2 i' aa.4 _Jl^ d^ 

.(Diagram 3 Sjj^i >;') d^ 


: (M3A1) J (M2A4) yliyll |W*b e 








*_ JLaJI jl ^<v.«ij jY^ 

(J_5^ c3^*^ _J^ a]s^\jj j^^j]5j)j^»tJ«( (3 ^ c.\ ./^ ll (JI.,..j~IXj jyJ 

ol_ju *_Jl^ ^^3 cLj1j:>-( 3 '_JIj-aJI ciAJj .t.iiJjJ 

Jj«j ciXLxj ^jjj.^*yi 

iw3(j.a 1( jY-Jiixl 3*^^ 

.jofoixil (3^^ -(3.) 

.A*j ^ ^ J^j' -(t^) 

*_JLaJb 4jl5Ca 3 ■(^) 

■(d) 

.jt-Jiixil -(j«j jofoixil jl jofoixil ^(-b 



WHh Priming Adapter 



M3 shaped 
charga 


I 





__ .1 
1 

L_F 





Priming 

adapter 


Electric 

blasting 

cap 




Without Priming Adapter 


Friction tape 
or string — 




Tirneluse 
or detonating 
cord 


Nonelectric 
blasting cap 


Friction 
tape or 
string 



Electric 

blasting 

cap 


Figure 2-22. Priming shaped charges 

.(5^1 ^-) ( 22 - 2 ) 


:(With Priming Adapter) 
.^1 : (Priming Adapter) 

:(Time Fuse or Detonating Cord) 
. :(Non-Electric Blasting Cap) 

.(M3) :(M3 Shaped Charge) 



: (Priming Adapter) 
:(Electric Blasting Cap) 


oji :(Without Priming Adapter) 
^ y :(Friction Tape or String) 

:(Time Fuse or Detonating Cord) 
jpu :(Non-Flectric Blasting Cap) 
^ y i 2 ^ :(Friction Tape or String) 

:(Electric Blasting Cap) 





0 ^ 1 ) 1 *^!^ O 



Figure 2-23. Priming a Bangalore torpedo with a blasting cap 

■ (^_^lj»|ig ll |V;Jtlj) (23~2) Oj_J->A’ 



























.1 jsCiJi: (Diagram 1) 

I:(Bangalore Torpedo) 
:(Non-Electric Blasting Cap) 
.^1 : (Priming Adapter) 

.oi^i ji>odi :(Time Fuse) 

.2 jsCiJi: (Diagram 2) 
I:(Bangalore Torpedo) 
: (Electric Blasting Cap) 

.(a) 

^(.L>cXvx( (j 

.(1 J.52xJ( ‘ '' jJi)l) .. ^ C.1 ./^ ll (Jl.,..j~ixi jl 

•(b) 

jl5^ (j ((^j^SOl (*^^) d tlr^) 

JflJj (J^ (_/“Lh 

3 (_A*^ ji .4ji5^ 3 I_o-'j 2j \^ (3^ U 

.liJi 


.(c) 





Figure 2-24. Priming a Bangalore torpedo with detonating cord 


.(jL*J( sylaJl J,l 

c.^ i_jUJl 1-LJ o\ ■]ooi olj^ (8) iJjri 
4.^UiJ (_kj^ J u^b jy^ L^-V>-1 ol 


L-jjJflJl o-b J 

, ^ A*v>.,»,vO ^ i 'i^ 

J*>U- jOfolxil Oj^ jl (_b ait <_jjJflJl ^d^>cX^ *y 







;j\^cUix!i ^.gJgji ^ij^i O 










IjOfolxil i ^\^\\ £SUa 

J53 oLLJaxil (j-* 



(single-initiated, sitigte-fired, single-primed) 

L^IS' Oj;C>tjiJ J 4,<>.JlJj J (25“2) 


Ja^ :(Ring Main) 
.^jy.-di oij^i / cJijiii :(Charges) 
.Vy : (Branch Lines) 

.(t 5 :,ijJi jisL) .^jJi iki; :(Initiation Point) 
.(^:y j^y k:^ :(Line Main) 
:(Note: Can also be electric-initiated) 


^Uaj (J) 

aJ:>- iwkli jyXj jofoixll ^Ikj - ^'' 

j' S^y '^y‘ -k>-j J.jvsj2i -k>- 



JjLS^|_}••^ ^.l) 

“uLa^ (_j’'^ (_/^J^ -!2:>- ,4^15^^jxLl jOfolxil 

j(_JJ5jJsJ( jOfOlxil t.iiJi -b«J La-^JflJj jyJJ lata la^naa^ jl ^j.g5'*^Ul jl 

. $.wLji 4.A.a-^ (3 ^^Lji 0^ ‘^•'^ ! L^*^\S**^iw\:>cXv^i wLaP 

(_j (_/“^*^^ J-* J.a^*yi C^jil jOftaAxil (J-i^ I ^(A>tXvxU J 

, $.wLji 4.J,.a-P 



•(uH'V* 4,«-Jtlj jijjLj (^(^^ji jj>oiJ ^UiJ^ (26“2) Oj_jA^ 


.(^y‘1:. J^ :(Ring Main) 

.(^:y J^ :(Line Main) 

.Vy J^y : (Branch Lines) 

.oij^i / cJi^i :(Charges) 
.t5:,i^i :>yr^ jisL - Jai; :(Initiation Points) 

: (Electric-Initiated) 
j ■.is:>y. ipj^ :(Combination-Initiated) 
. :(Non-electric-Initiated) 



jc;sis)( ^Uaj (.^) 


Lines Mains 


Ring Mains 


Crossovers 


Charges 


Branch ines 


Branch lines 


Seconds ry^^ 


Initiation systems 1\ ^^Primary 


^ NOTE: Electric is always 
Combinatten-lnitiated * PrimarynnWation system. 


Charges Crossovers 


Secondary 


Initiation 

•ystams I ^maty 
” Nonelectrio-lnitiated 


Figure 2-27. Dual-firing system (dual-installed, dual-flred, dual-primed) 

.(27“2) 


.^} : (Branch Lines) 

.Jiy^ ^ : (Crossovers) 

■ :(Non-electric-Initiated) 

:(Secondary) 


:(Ring Mains) 
:(Charges) 
: (Initiation Systems) 
• : (Primary) 


: (Branch Lines) 

.Jiy^ ^ : (Crossovers) 
is>y^ : (Combination-Initiated) 
. :(Secondary) 


* ^ ^ Qjij^ <1^? 11 

.y:y j^y :(Line Mains) 
:(Charges) 
: (Initiation Systems) 
•cWj : (Primary) 







Figure 2-28. Dual-primed charge 

.(cJuU ^1) (28-2) 


: (Firing Systems) 
:(Branch Lines) 
.3^1 / cJuil : (Charge) 

jOfolj ‘'Ljj jyJJ Jflii-ij jo>cjlxi( 4 <vlgil -i>-U L4J2JJ AjPyjJl d:>-l 

.^^yajto *y aJI *yi -Li- j»(-\:>tXvx( va 

Jjj^»t 2 l -Li- aL-^Ijj 

,{^1 — ^2^ ijy^\ ^w\.>eX^ 

wL>-lj 2^3^ 

.(27-2) Sjj^i ^0 ^llju J-.^jj 




Vsrlical ring main 
above d«ck 
(detonating cord) 


Charges (on deck) 


Initiation point 


Horizontal ring main 
(detonating oord) 


Detonating-cord 
crossover 


Burled charges 



Vertical ring main 
below deck 
(detonating oord) 


Figure 2-29. Dual-firing system (using a bridge as a possible target) 


^[:j ( 29 “ 2 ) 


j.ir:(Detonating-Cord Crossover) 
.4j^wL« : (Buried Charges) 

^sJ\^ : (Vertical Ring Main below Deck (detonating cord)) 

.(ji>tiJ Jj^) 

j.ir) : (Horizontal Ring Main (detonating cord)) 

^sJh : (Vertical Ring Main above Deck (detonating cord)) 

• “-=r <3_j^ 

^ cJiy : (Charges above deck) 

^ cJiy : (Charges on deck) 

- 1 = 1 ^ : (Initiation Points) 


j»(.L>cXvxLi jofoixii ( 29 ~ 2 ) - ^'i 

(Jjljtil jl u3-di( jl ^jjtvS 0| 

OLo^ tlr^ 4^ j 









:JjIT © 

ll ^-L>tiX^*o jOfolxil j»Uij 

(J"^^ J oL«(-V;>niX^*y( i-bcia jOfcjixil JjIS^ . LajojosJ 
Iw-v.;.^ . . Lv2j1 ^3^ 3 5-U.( C-^ jy»J^\ oLi-o^ (3 

(1)1 ^jij ')ij '^J'^ ‘'jlil C^^~ ^.|i^"U ^C.1 ./^ll (1)1 

. ( ^.Jljlil ^1 0^^*.^ l-^ ‘)^ - A 

jOfolxil aJs^Ijj Lgjl^ 1-*^1 j»^ (3^1 J Ji^T'^-'^l tj^^L5^ a-Lo-Xstil j;^?tiSs)l 4<t!g)l 

.^jSwotil (J^l <v ^ J *^-3^ (3 1^3^Ij ljL«l jOfOlxil ‘Ukjfljl (_jLp1 

. jl (^ 3-^lj^l “wlaJl (1)^^5^ (1)1 


I lj ^ « tf 1 1 

•3^'^ Ajfl^ljj jojuixil (3 j"^‘^''^^ j' ci/^^O (J^j' 

.(j^*3Jl Jfljj-dJl ji_3i lil (iU-^l jl jl 

i>tixi La-istj (J-pL^i iJ^ji 3 cy ((*^ 15.5 ~ 4.V5JJ 6) (J_^^ ^L^*va iSyi 

. \i Jjl53l 


iiUji (l)j5^ (1)1 (i3Ji •• '_jl^l ^ bl 3^*^1 -W/^l jl 

^L>- 3 ^b;i>-l (J^l 3 .^ 3 /^ 3 .^ ((JJ-^ 4 4.vajj 1 / 8 ) 

!^(iiJi ^Lxil ^j.,^il) .jj.aAxil 4j_*Jti 





Figure 2-SO. Attaching blasting cap to detonating cord 

(JP-UaJl (30“2) 


. 60 (*1 ji> :(M60 Fuse Igniter) 
: (Leave 6 inches from end of Detonating Cord to Cap) 

.(JpLvsJi ^ 6 

:(Tape) 
:(To Charge) 

j.ir) :(Line Main - Detonating Cord) 

1/8 siL^ i)yi ! (Leave 1/8 inch exposed at both ends of Cap) 

.i_^Lv2Jl (3/^ Cy° 

.oij^ :(Time Fuse) 


.jofoixil oULii' (JajjJ) jofcjixil ^ -LaJtil ^J:>c;ivx( 






C.-^ jl 5.U.( (_j ^ ^ * «i'^J -iAJtil 

6) l}j^, iijj 1 ^J^vx ^4Jl3t^0 jY^ (1)1 

iw-..;.^ Jjl^Jl iw-J:>>iXi aJ.Ajti( -LiP JjL^I ci/^ ((*^ 15.5 ~ A^jj 

. . ]N^I j'^j^ (J^^dX.'iva ^2 1 ~ 1 ) 

. ^.^..L^.^^'.l.i ^ i w\.>c...^ Ij |j l^^Ji ^ ^ ^ ^2"*^ 



Figure 2-31. Square-knot connections 

.(istjjJ.! owiAiiij (31“2) 


(•') 

Jsjs^ (jj& .jofejixii Vi j-a 

(^/''^ l5 <«—owLp jOfcjixi 
J^il-l \jj£ dL,/^rU jOfejiXj ciU ^-.<1..^ 

(j;u 4 L/?(j 3.66 = 12) a^jIp wbjj ji <^--^ V 

jl A^LvwVI (^wL>-|^j oj^Jj 

<_JliJ( Jjjti Lj^ c-iMi aJLs (j»JLi 12) ^l3 '^1 


.4j 

JjLS^^U^L v«Vl (^<-L>-U J^jl 

. AjixlJ.(/^ ^aJ^j-^VI) oJ-AJti( a ] s^\jj jl ^LajL-w ^->^ji() jOftiJlxil 







Figure2-33. Ringmains 

Jsjiiii-) (33“2) 

:(Ring Main) 
: (Branch Line) 
sj^i :(Girth Hitch with an extra Turn) 

:(Branch Line) 
.t 5 :,ijji :>y>ri :(Initiation Points) 




j.ir) :(Detonating Cord Crossover) 

: (Girth Hitch with an extra Turn) 


: (1) <=■ 

y 

: ( 2 ) ^ 

yA (^j^\ Ajtlaji^ JjlSsJl ^y^^^yIwlJl lo'j-l 
ojj^ olyy .(4^L^I 1 jlg)') — OwL^jJl 4j^^|y ^l5\Jl 

.1^^ yyy^y a^J^\ 


J«^js)l Ja?- (.^) 

.4.;^Lvx*y( Jssyla?- J:>-1 yA 

<uj lil .. cuijJl o(i (j yA jjp :iJLp j^roL jl isil-l lii> 

(_^LxiUj (jl^^ OiJlyXX^ *_ JIj-aJI jOfOlxi 4yj*^U( (^kLt^l ijlj La oL^jc 

LaJUP <—‘^>^ -Ifiit-I iJlA j tj^" ^ '■^i 

.(^jJ\JS\ ^(wL>cXv«*y 




Figure 2-34. Line main with branch lines 

■^) (34-2) 


:(Line Main) 
.^j}>s\ :(Branch Line) 

sjiiJi : (Girth Hitch with an extra Turn) 

.oJ-ajJI Jjt) SiL^vw. oLv^^ 6 ’(6 ) 


(J Jo- OL*^ t 0*yL>- (3 

JJS^ -Lj Jflii-l 3 

L?- iJo-\^ 2.1s o\ Jo-\^ L?- Jfljj • • Lvw( JaiLl jii^\ 

^jJj *>li J.jvsj 2 l 3 frlfisll ^JaAi) 

ojj-^t j^O ■* OwIap 



With Cap 


Without Cap 



Figure 2-35. Junction box 

Ja^*i — 0*)L;15CJ| (35“2) 


: (Without Cap) 

.Uji>oL- cJijlii jisO ji :(To Charges) 

:(Tape) 

6 :(Minimum 6 inches) 
:(Dual Initiated) 


:j^H\ 

:(With Cap) 

.Uj^- cJijiii jisO ji :(To Charges) 

•jpU : (Blasting Cap) 
jiiT^ ^ox. 5> 6 :(Minimum 6 inches) 



:(Time Fuse) 
. ^ jJla ^ ^ ^ Llij : (Single Initiated) 


i^up-jaIIj <u«^Lo*iIl J^w^jj © 


To charga3 
- 


Un« main 



Sacondaty 
initiation , 



Minimum ol 
6 inches between 
cap. 


Primary initiation 
system 



\ 

\ Minimum of 6 inches 
^ between primary cap 
and end of line main. 


Figure 2*36. Attaching blasting caps to a line main 

c-.^) (36“2) 'ajy^ 


^Uij : (Primary Initiation System) 
. :(Secodary Initiation System) 

Minimum of 6 inches between Primary Cap and end of Line ) 

Ja:>- ^bij ij;u 4ib^^ obyi’^^ 6 ! (IVIam 

jy, ij>- 4ib^ 6 : (Minimum of 6 inches between Caps) 

:(Line Main) 

.Uji>oL- cJijiii jisC ji :(To Charges) 


Jail-lj (^^L-Sll) Ja;^ (.1) 


y.y^y6\ J2:>- b<J5^~ 

y.yy>^\ '^\j£ jtJ Jflii-l (^^^J..vxbvx*yi) 

(3 (J"'^ aS^Lxil 

3 o*^Lj«j .OjbtLi 3^^ (_)"*^^ 




{S 

jofoixil ^ 3^3 tj ciiJi oLs .. cusjJl 

.(j^jaju jj*yt (j) (3^b (3P-U^i 10) 


^ c.lj ./} ll .^33~2) ^j) Ltt^ Jflji-I \3j£ jyJ 

. Sjj^S^ ajj .,^ I 3^ Jflji-I (dji (j^LAP-L^l *^IS^ Jflji-I 





.Jjjdi jDJb *T^j ^ 


A. A. G 










